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EXECUTIVE SUMMARY

This cleanup verification package/clean closure report documents completion of
remedial action for the 116-N-1 Crib and Trench. The 116-N-1 Crib and Trench are also
referred to as the 1301-N Liquid Waste Disposal Facility or the 1301-N Crib and Trench.
They comprise a Resource Conservation and Recovery Act of 1976-permitted waste
treatment, storage, and disposal unit. The 116-N-1 site is located within the 100-NR-1
Operable Unit in the 100 Areas of the Hanford Site in southeastern Washington State.
The 116-N-1 Crib began operation in 1963 and was used for the disposal of N Reactor
cooling water. The 116-N-1 Trench was added in 1965 to enhance percolation capacity
with both facilities operating in tandem after 1965. In 1985, the 116-N-3 Crib became
the primary liquid disposal facility for the N Reactor, and the 116-N-1 Crib and Trench
were taken out of service. |

Site excavation and waste disposal are complete, and the exposed surfaces have been
sampled and analyzed to verify attainment of the remedial action goals. Results of the
sampling, laboratory analyses, and data evaluations for the 116-N-1 site indicate that
remedial action objectives and goals for direct exposure, protection of groundwater, and

protection of the Columbia River have been met (see Table ES-1).

The site meets cleanup standards and has been reclassified as "interim closed out" in
accordance with the Hanford Federal Facility Agreement and Consent Order
(Ecology et al. 1989) and the Waste Site Reclassification Guideline TPA-MP-14
(RL-TPA-90-0001) (DOE-RL 1998). This does not preclude or supersede closure
compliance conditions included in the Resource Conservation and Recovery Act of
1976 permit. A copy of the waste site reclassification form is included as

Attachment ES-1.

ES-1
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Table ES-1. Summary of Cleanup Verification Results for the 116-N-1 Site.
(2 Pages)
Remedial
Regulatory . Action
Requirement Remedial Action Goals Results Objectives Ref.
Attained?
Direct Exposure - 1. Attain 15 mrem/yr dose rate 1. Maximum dose rate calculated by
Radionuclides above background over RESRAD is 3.35 mremiyr for all Yes a
1,000 years. pathways.
Direct Exposure — |[1.  Attain individual COC RAGS. 1. All individual COC concentrations Yes b
Nonradionuclides are below the RAGs.
Meet 1. Hazard quotient of <1 for 1. Individual hazard quotients for the b
Nonradionuclide noncarcinogens. 116-N-1 site are less than 1.
E'Sk rements 2. Cumulative hazard quotient of |2. Cumulative hazard quotients for the b
equi <1 for noncarcinogens. 116-N-1 site are less than 1.
3. Excess cancer risk of <1 x 10° 3. There are no nonradionuclide Yes b
for individual carcinogens. carcinogens for the 116-N-1 site.
4. Attain a total excess cancer 4. There are no nonradionuclide
risk of <1 x 10°° for carcinogens for the 116-N-1 site. b
carcinogens.
Groundwater/ 1. Adftain single COC groundwater |1,2.With the exception of tritium,
River Protection — and river protection RAGs. RESRAD modeling predicts that
Radionuclides 2. Attain National Primary gontammanés fro:n the hshaIlc:wdﬁ:\:?dt
Drinking Water Standards: w?tiri)nz?ggo O:O re'?"r:itil.?r'::-lsn aler
4 mrem/yr (beta/gamma) dose predicte,d to éairlf.groundwater
rate to target receptorforgans. within 1,000 years but at
concentrations below the RAGs.
Therefore, all groundwater and river Yes a
protection RAGs have been attained.
3. Meet drinking water standards |3. None of the alpha-emitting
for alpha emitters: the more radionuclides are predicted to reach
stringent of 15 pCi/l. maximum groundwater within 1,000 years.
contaminant level or 1/25th of
the derived concentration guide
for DOE Order 5400.5.
4. Meet total uranium standard of (4. Uranium was not identified as a NA
21.2 pCin " COC for this site. '
Groundwater/ 1. Attain individual 1. Residual hexavalent chromium
River Protection — nonradionuclide groundwater concentrations are not predicted to
Nonradionuclides and river cleanup leach to groundwater or the Yes ab
requirements. Columbia River at concentrations !
exceeding the applicable water
quality criteria.
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Table ES-1. Summary of Cleanup Verification Results for the 116-N-1 Site.
(2 Pages)
Remedial
Regulatory . . Action
Requirement Remedial Action Goals Results Objectives Ref.
Attained?
Other supporting j1. Sample location design (Appendix C). c
Information

NOTE: This {able reflects an assessment of the site as a whole (i.e., combined crib/ftrench, overburden, and iandfill bridge). The
combined crib/ftrench, overburden, and landfill bridge were also assessed against the RAGs individually. Individual calculation briefs
were also completed for the combined crib/trench, overburden, and landfill bridge. The combined crib/trench, overburden, and landfill
bridge each met all of the RAGs listed above on an Individual basis. Calculations are included in Appendix C.

® {16-N-1 Combined Trench and Crib RESRAD Calculation, 0100N-CA-V0088, Rev. 1, Washington Closure Hanford, Richland,
Washington.

116-N-1 Combined Trench and Crib Cleanup Verification 85% UCL Calculation, 0100N-CA-V0087, Rev. 1, Washington Closure
Hanford, Richland, Washington.

Shaliow and Deep Zone Sample Design for the 116-N-1 Trench and Crib, 0100N-CA-V0085, Rev. 0, Washington Closure Hanford,
Richland, Washington; Cleanup Verification Sampling of Overburden from the 116-N-1 Trench, 0100N-CA-V0070, Rev. 0, Bechtel
Hanford, Inc., Richland, Washington; 116-N-1 Trench Landfill Backfill Concurrence Chechiist, Figure, CCN 0559985 (BHI 2004).
Based on the isotopic distribution of uranium in the 100 Areas, the 30 ug/L MCL corresponds te 21.2 pCi/L. Concentration-to-
activity calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant Level for
Total Uranium of 30 Micrograms per Liter in Groundwater (BHI 2001c).

b

coc = contaminant of concem
NA = not applicable
RAG = remedial action goal

RESRAD = RESidual RADioactivity (dose model)
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Attachment ES-1
Waste Site Reclassification Form
Date Submitted: Qperable Unit(s}: 100-NR-1 Control Number: 2006-018
5/10/06
Waste Site ID: 116-N-1 Crib and Trench Lead Agency: Ecology
Originator: Type of Reclassification Action:
R. A. Carison
Rejected O
Phone: 948-6650 Closed Out ]
Interim Closed Qut [
No Action O

This form documents agreement among the parties listed below authorizing classification of the subject unit as
rejected, closed out, or no action and authorizing backiill of the site, if appropriate. Final removal from the National
Priorities List (NPL) of no action or closed-out sites will occur at a future date.

Description of current waste site conditicn:

Remedial action at the 116-N-1 site has been performed in accordance with remedial action objectives and goals
established by the U.S. Environmental Protection Agency and the Washington State Department of Ecology
(Ecology), in concurrence with the U.S. Department of Energy, Richland Operations Office. The selected remedial
action involves (1) excavating the site to the extent required to meet specified soil cleanup levels, (2) disposing of
contaminated excavation materials at the Environmental Restoration Disposal Facility at the 200 Areas of the
Hanford Site, and (3) backfilling the site with clean soil to adjacent grade elevations. The Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) excavation and disposal actions
have been completed; completion of closure far the Resource Conservation and Recovery Act of 1976 (RCRA)
treatment, storage, and disposal (TSD) unit is pending.

After this waste site is backfilled, a Certification of Closure shall be prepared for this site by an independent professional
engineer and shall be submitted to Ecology. A Certification of Closure Acceptance Letter signed by Ecology shall be
issued for the reclassification control number for this waste site to complele the RCRA TSD closure requirements.

Basis for reclassification:

The 116-N-1 Trench and Crib have been remediated to meet the closure performance/cleanup standards specified
in the 700-NR-1 Interim Remedial Action Record of Decision (Interim Action ROD), U.S. Environmental Protection
Agency, Region 10, Seattle, Washington, and DOE/RL-96-39, Rev. 1, 100-NR-1 Treatment, Storage, and Disposal
Units Corrective Meastires Study/Closure Plan. Remedial action was performed to protect for direct exposure from
shallow zone soils (i.e., surface to 4.6 m [15 fi] deep) and to protect groundwater and the Columbia River. The
basis for reclassification is described in detail in the Cleanup Verification Package/Clean Closure Report for the
Soil Column of the 116-N-1 Crib and Trench (CVP-2008-00004), Washington Closure Hanford, Richland,
Washington.

The cieanup verification package does not demonstrate the acceptability of unrestricted access to deep zone soils
(i.e., below 4.6 m [15 fi]}; therefore, institutional controls to prevent uncontrolled drilling or excavation into deep
zone soils are required. The Explanation of Significant Difference for the 100-NR-1 Operable Unit Treatment,
Storage and Disposal Interim Action Record of Decision and 100-NR-1/100-NR-2 Operable Unit Interim Action
Record of Decision, U.S. Environmental Protection Agency, Region 10, Seattle, Washington, documents the
balancing factors analysis that concluded to allow evaluation of residual contamination in the deep zone for
protection of groundwater and the river without irrigation. Therefore, institutional controls to prevent irrigation are
required. Institutional controls will be implemented in accordance with DOE/RL-2001-41, Sitewide Institutional
Controls Plan for Hanford CERCLA Response Actions. Consistent with the rural-residential exposure scenario
specified in the Interim Action ROD, it is assumed that contaminated groundwater would not be used for drinking,
irrigation, or any other use for the time period specified in the ROD.
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1.0 INTRODUCTION

The purpose of this cleanup verification package (CVP)/clean closure report is to
document that the 116-N-1 Crib and Trench site (herein referred to as the 116-N-1 site)
was remediated in accordance with the 700-NR-1 Interim Remedial Action Record of
Decision (ROD) (EPA 2000); the Explanation of Significant Difference for the
100-NR-1 Operable Unit Treatment, Storage, and Disposal Interim Action Record of
Decision and 100-NR-1/100-NR-2 Operable Unit Interim Action Record of Decision
(100-NR-1 ESD) (EPA 2003); and the 100-NR-1 Treatment, Storage, and Disposal
Units Corrective Measures Study/Closure Plan (CMS/CP) (DOE-RL 2002a). Remedial
action objectives and goals for the 116-N-1 site were established by the Washington
State Department of Ecology and the U.S. Department of Energy, Richland Operations
Office, in concurrence with the U.S. Environmental Protection Agency (EPA). These
goals and objectives are documented in the ROD (EPA 2000}, the CMS/CP (DOE-RL
2002a), and the Remedial Design Report/Remedial Action Work Plan for the 100-NR-1
Treatment, Storage, and Disposal Units (100-NR-1 RDR/RAWP) (DOE-RL 2001).

The ROD (EPA 2000) and the CMS/CP (DOE-RL 2002a) provide the U.S. Department
of Energy, Richland Operations Office the authority, guidance, and objectives to
conduct this remedial action. The remedies specified in the ROD and the CMS/CP and
conducted for the 116-N-1 site were excavation and disposal of contaminated materials
at the Environmental Restoration Disposal Facility (ERDF) and backfilling the site with
clean soil to average adjacent grade elevations. Excavation was driven by remedial
action objectives for direct exposure, protection of groundwater, and protection of the
Columbia River. For the respective points of compliance, remedial action goals (RAGs),
summarized in Table 1, were established for the radionuclide and nonradionuclide
contaminants of concern (COCs). Waste site COCs were identified in the Sampling and
Analysis Plan for the 100-NR-1 Treatment, Storage, and Disposal Units During
Remediation and Closeout (100-NR-1 SAP) (DOE-RL 2002b) and are listed in Table 1.
Soil cleanup levels were established in the interim action ROD (EPA 2000) based on a
limited ecological risk assessment. Although not required by the ROD, a comparison
against ecological risk screening levels has been made for the COCs for this site as
identified in the SAP (or other relevant documentation). None of the COC
concentrations exceeded screening values. A baseline risk assessment for the river
corridor portion of the Hanford Site began in 2004 and includes a more complete
quantitative ecological risk assessment. The baseline risk assessment will be used to
support the final closeout for this site.

2.0 SITE DESCRIPTION AND SUPPORTING INFORMATION

The 116-N-1 site is located in the 100-NR-1 Operable Unit of the 100-N Area (Figure 1).
This site consists of the 1301-N Crib and the zig-zag-shaped 1301-N Trench that was
used for disposal of 100-N Reactor cooling water and other radioactive liquid wastes
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generated by various N Reactor operations. The crib began operation in 1963 and the
trench was added in 1965 to enhance percolation capacity, with both facilities operating

Table 1. Summary of Remedial Action Goals.

Direct Exposure

Groundwater Protection

Columbia River

COCs Cleanup Levels/RAG Protection Cleanup
Cleanup Levels/RAG (pCIIL) Levels/RAG (pCilL)
Radionuclides
Strontium-80° g° a°
Americium-241 d d
1.2 1.2
Plutonium-239/240
Nickel-63
Cesium-137 15 mren_mfyrb
(cumulative)
Cobalt-60 4 mrem/yr 4 mremiyr
oball- (cumulative)® (cumulative)?
Europium-154
Eurgpium-155
Tritium (H-3)° 20,000°¢ 20,000°
. Soil RAGs for Soil RAGs for Columbia
COCs Direct E(’;f;,i"g';e RAGs Groundwater Protection River Protection
(mglkg) (mg/kg)
Nonradionuclides
Chromium (total) 80,000 18.5° 18.5°
, 2.1
Hexavalent chromium 4.8° 2
400°
Mercury 24 0.33° 0.33°
Nitrate 113,000" 4,400 4,400

-]

Strontium-90 and tritium also contribute to the 4 mrem/yr (cumulative) RAG for groundwater and river protection.
Lookup values that correspond to the 15 mrem/yr dose rate are based on a generic site model and are presented in the

Remedial Design Report/Remedial Action Work Plan for the 100-NR-1 Treatment, Storage, and Disposal Units (100-NR-1
RDR/RAWP) (DOE-RL 2001).

o

Promulgated groundwater protection standard.
Lookup values based on individual radionuclide 4 mrem/yr dose rate equivalent for beta and gamma emitters per National

Drinking water standards as presented in the 100-NR-1 RDR/RAWP {DOE-RL 2001}, Alpha emitters must meet drinking water
standards based on the more conservative of the 15 pCi/L maximum contaminant level or 1/25th of the derived concentration

guide per DOE Order 5400.5.
The "100 times groundwater cleanup" and/or "100 times ditufion attenuation facter (DAF) times surface water protection” soil

values were less than Hanford Site soil background concentrations; therefore, background values are used as the soil RAG.

-

¥ Cleanup levels presented in the 100-NR-1 RDR/RAWP.

=

nitrates as nitrogen, divide the nitrate RAGs by 4.4.

COC = contaminant of concern
RAG = remedial action goatl

Value represents the calculated cleanup levet based on the inhalation exposure pathway per WAC 173-340-750(3).

Cleanup levels presented in the 100-NR-1 RDR/RAWP. Values shown are expressed as nitrate. To obtain cleanup levels for
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Figure 1. Hanford Site Map and Location of the 116-N-1 Waste Site.
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Overall Site Location Map
116-N-1 Crib/Trench
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in tandem after 1965. In 1985, the 116-N-3 Crib became the primary liquid disposal
facility for the N Reactor and the 116-N-1 Crib and Trench were taken out of service.

The crib area is approximately 88 m (289 ft) long by 38 m (125 ft) wide with the base of
the crib approximately 1.5 m (5 ft) below the level of the surrounding grade. A sloped
soil and gravel embankment formed the wallls of the crib. The crib was originally
excavated to a depth of about 4.6 m (15 ft) below the level of surrounding grade. The
crib was backfilled at various times with boulders and cobbles to control the spread of
contamination. The three distinct layers of backfill were (1) the lowest layer, which was
0.9 m (3 ft) thick and consisted of large boulders; (2) the middle layer, which was 0.6 m
(2 ft) thick and composed of smaller boulders; and (3) the upper layer, which was 1.2 to
1.5 m (4 to 5 ft) thick and consisted of cobble-sized material.

The 116-N-1 Trench is 490 m (1,608 ft) long by 15 m (49 ft) wide at the top, with sloped
sidewalls. Water spilled over a weir box in the dike (that was located on the north side
of the crib) and into the trench. Wooden poles laid across the trench were used to
support wire screening to keep birds out. In early 1982, pre-cast concrete panels were
installed to cover the entire trench as a further step to minimize wildlife intrusion and
airborne contamination.

3.0 REMEDIAL ACTION FIELD ACTIVITIES

3.1 EXCAVATION AND DISPOSAL

Remedial/corrective action at the 116-N-1 site began in April 2002. Excavation of the
site involved removing the overburden materials, debris, the contaminated and
uncontaminated structure, and underlying contaminated soil. Based on field screening
(discussed in Section 3.2), overburden materials identified as potentially clean were
placed in stockpiles for potential use as backfill. A landfill bridge was constructed over a
portion of the 116-N-1 Trench in 2004 using clean overburden to provide a temporary
road for access to both sides of the trench. The land bridge excavation and overburden
were sampled prior to backfill to verify that the excavation and the overburden material
met the cleanup criteria. Approximately 8 m (26.2 ft) of piping was also removed
between the crib and the 1315-N valve station during excavation of the sidewall of the
crib. Closeout of this segment of piping was addressed using the verification sampling
for the crib. The contamination within the boundaries of the UPR-100-N-31 waste site
was also removed but the waste site is not proposed to be interim closed out because
of contaminant plumes that impacted active facilities and cannot be excavated until the
active facilities are closed or relocated. Contaminated materials were disposed of at the
ERDF.
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Figure 2. Pre-Remediation Topographic Pian for the 116-N-1 Waste Site.
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Note: 1. Vertical Datum: National Gecdatic Survay Datum (NAVDS0) Pre-Excavation Topography Map
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Figure 3. Post-Remediation Topographic Plan for the 116-N-1 Waste Site.
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In October 2005, the excavation was completed. Pre- and post-remediation
topographic maps for the waste site are shown in Figures 2 and 3. At the conclusion of
the excavation activities, the elevation of the bottom of the trench excavation and crib
excavation were at 6.5 m (21.3 ft) and 4.5 m (14.8 ft} below ground surface,
respectively. In Figure 3, the post-remediation boundary is represented by the bold
border. The excavation for the entire 116-N-1 site was approximately 36,011 m?
(387,619 %) in area. As specified in the ROD (EPA 2000) and CMS/CP
(DOE-RL 2002a), soils were removed beneath the crib and trench to a minimum of
1.5 m (5 ft) below the engineered structures. Approximately 333,528 metric tons
(367,652.9 US tons) of material from the site was disposed of at the ERDF.

3.2 FIELD SCREENING AND VARIANCE SAMPLING

Field screening was conducted during final stages of site remedial action. Field
screening was used to guide the excavation, to quickly assess the presence and level of
contamination, and to assess when remediation was complete. Field screening for the
116-N-1 site included using a radiological data mapping system survey, hand-held beta
and gamma detectors, gamma energy analyses, and a laser-assisted ranging and data
system. Although it was not required, the laser-assisted ranging and data system was
used for screening the overburden piles as well. The hand-held detectors were used to
screen excavated waste material and to screen for excavation wall and floor hot spots.
Gamma energy analysis was used to support waste characterization and to corroborate
the radiological mapping survey and hand-held detector data.

As specified in the 100-NR-1 SAP (DOE-RL 2002b) the 116-N-1 Crib and Trench were
considered analogous to the 116-N-3 Crib and Trench. Therefore, the results of the
variance sampling for the 116-N-3 site were used to determine the number of
verification samples for the 116-N-1 site. The results of the 116-N-3 variance sampling
(BHI 2002b) indicated that the number of verification samples to be taken was less than
the default number of 10; therefore, 10 final verification soil samples were collected from
each of the crib and trench shallow zone and deep zone decision units for a total of 40
verification samples.

3.3 CLEANUP VERIFICATION SAMPLING AND ANALYSIS

The division of the site excavation into shallow and deep zone decision units, as shown
on the sample design figures on pages C-101 and C-102, is a function of the applicable
RAGs. The direct exposure, groundwater protection, and river protection RAGs are
applicable to soils within 4.6 m (15 ft) of the ground surface. This soil is referred to as
the shallow zone. The overburden is a separate shallow zone decision unit. The
groundwater protection and river protection RAGs are applicable to soils greater than
4.6 m (15 ft) below the ground surface. This soil is referred to as the deep zone. The
116-N-1 site consisted of both a shallow and deep zone decision unit. The site was
excavated to a depth of approximately 6.5 m (21.3 ft) for the trench and 4.5 m (14.8 ft)
for the crib. The shallow zone for the crib and trench consisted of the excavation
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sidewalls to a depth of 4.6 m (15 ft), and the deep zone consisted of the excavation
sidewalls below 4.6 m (15 ft) together with the floor of the excavation. All deep zone
samples were collected below 4.6 m (15 ft).

As described in Section 3.2, the required number of samples for the trench, crib, and
overburden shallow zone decision units was less than the default number of 10
randomly selected discrete samples specified in the 100-NR-1 SAP (DOE-RL 2002b).
Therefore, the default number of 10 samples was collected from each noted shallow
zone decision unit (excluding the quality assurance/quality control samples). As
specified in the 100-NR-1 SAP (DOE-RL 2002b), 10 randomly selected samples were
also collected from each of the trench and crib deep zones (i.e., below 4.6 m [15 ft]) in
addition to quality assurance/quality control samples. For the land bridge area, four
judgmental samples from the shallow zone and one judgmental sample from the deep
zone were collected from the excavation prior to backfilling to create the land bridge.
The sample design calculations for the 116-N-1 site are documented in the sample area
and location calculation briefs included in Appendix C.

Final cleanup verification samples were collected on November 8, 2005 through
November 10, 2005 for the combined 116-N-1 Crib and Trench area. Verification
sampling of overburden was performed on December 1, 2003. Verification soil samples
of the land bridge area were collected on August 3, 2003 and October 19, 2004. The
final verification samples were submitted to offsite laboratories for analysis using
approved EPA analytical methods, as required per the 100-NR-1 SAP (DOE-RL 2002b).

4.0 CLEANUP VERIFICATION DATA EVALUATION

This section presents the evaluation and modeling of the 116-N-1 cleanup verification
data for comparison with the data quality criteria and RAGs.

41 DATA QUALITY ASSESSMENT PROCESS

A data quality assessment (DQA) is performed to compare the verification sampling
approach and resulting analytical data with the sampling and data quality requirements
specified by the project objectives and performance specifications.

The DQA for the 116-N-1 site determined that the data are of the right type, quality, and
quantity to support site verification decisions within specified error tolerances. All
analytical data were found to be acceptable for decision-making purposes. The
evaluation verified that the sample design was sufficient for the purpose of clean site
verification. The cleanup verification sample analytical data are stored in the Hanford
Environmental Information System and are summarized in Appendix A. The detailed
DQA is presented in Appendix B.
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4.2 CONTAMINANTS OF CONCERN 95% UPPER CONFIDENCE LIMIT

The primary statistical calculation to support cleanup verification is the 95% upper
confidence limit (UCL) on the arithmetic mean of the data. The 95% UCL values for
each COC are computed for each decision unit (e.g., for the shallow and deep zones
and overburden). Prior to calculating the 95% UCL, the individual sample results are
reviewed and, as appropriate, adjusted per the 100-NR-1 SAP (DOE-RL 2002b). This
process is summarized below.

Appendix C shows the 95% UCL calculation brief for the combined 116-N-1 Crib and
Trench. Individual 95% UCL calculation briefs were also completed for overburden and
for the land bridge. Each of these calculation briefs went through the cleanup
verification calculation brief approval process and is archived in the Washington Closure
Hanford project files.

Verification sampling summary statistics (35% UCL values) are listed in Table 2.
Individual sample cleanup verification results are presented in Appendix A.

o Radionuclides: The laboratory-reported value is used in the calculation of the 95%
UCL. In cases where the laboratory does not report a value for data qualified with a
"U" (i.e., less than the detection limit), haif of the minimum detectable activity is used
in the calculation of the 95% UCL.

e Nonradionuclides: For data flagged with a "U" (i.e., less than detection), a value
equal to one-half the practical quantitation limit is used in the calculation of the 95%
UCL, consistent with Washington State Department of Ecology regulations
(WAC 173-340-740[71[g]).

For nonradionuclides, if greater than half of the sample results for a given COC are
below detection, then the statistical value is set equal to the maximum concentration
detected (i.e., versus computing a 95% UCL).

Statistical calculations are presented in the 116-N-7 Combined Crib and Trench
Cleanup Verification 95% UCL Calculation, 116-N-1 Overburden Verification 95% UCL
Calculation, and 116-N-1 Trench Landbridge Cleanup Verification 95% UCL Calculation
calculation briefs (Appendix C). The columns on the left side of Table 2 are the 95%
UCL statistical values before subtraction of background, if appropriate. The columns on
the right side of the table present statistical values adjusted for background, when
background values exist; it is these values that constitute the cleanup verification data
set and are used for RESidual RADioactivity (RESRAD) modeling. For the shallow and
deep zone, only the background values for the uranium isotopes are subtracted from
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Table 2. 116-N-1 Cleanup Verification Data. (2 Pages)

95% UCL Statistical Values Cleanup Verification Data Set®
Combined . . Combined .
coCs CribfTrench Land Bridge pantord Site Crib/Trench Land Bridge
Overburden 9 Overburden
Shallow | Deep | Shallow | Deep Shallow Deep Shallow | Deep
Zone Zone Zone Zone® Zone Zone Zone Zone
Radionuclides (pCi/g)®
Americium-241 0.55 35 0.12 629 0.042 NA 0.55 35 |0.12(ND)| 629 0.042 (ND)
(ND) (ND)
Cobalt-60 0.121 310 0.21 9,460 0.55 0.008 0.121 310 0.21 9,460 0.542
Cesium-137 0.36 5,100 0.59 96,500 1.2 1.1 0.36 5,100 0.59 96,500 0.1
Europium-154 0.071 7.3 0.079 928 0.022 0.033 0.071 7.3 0.079 92.8 0 (<BG)
{ND) (ND) (ND) (ND)
(ND)
Europium-155 0.069 1.9 0.062 21 0.0017 0.054 0.069 1.9 0.062 21 0 (<BG)
(ND) (ND) (ND) - (ND) (ND) (ND} (ND}
Tritium (H-3) NC 16 NC -3.66 NC NA NC 16 NC -3.66 NC
(ND) (ND)
Nickel-63 0.97 170 0.154 2,370 287 NA 0.97 170 0.154 2,370 2.87
(ND) (ND) {ND) {ND)
Plutonium 0.026 41 0.072 700 0.0027 0.025 0.026 41 0.072 700 0 (<BG)
2391240 (ND) (ND) (ND) {ND) (ND)
Strontium-90 0.18 931 0.19 2,150 0.1 0.18 0.18 931 0.19 2,150 0 {<BG)
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Table 2. 116-N-1 Cleanup Verification Data. (2 Pages)

Cleanup Verification Data Set®

95% UCL Statistical Values

Combined " . Combined .
COCs Crib/Trench Land Bridge g:::o:zfl:; CribfTrench Land Bridge
Overburden g Overburden
Shallow | Deep | Shallow | Deep Shallow Deep Shallow | Deep
Zone Zone Zone Zone® Zone Zone Zone Zone
Nonradionuclides (mg/ky)‘1
Chromium (total) NC 14 NC 9.1 13.2 18.5 NC 14 NC 9.1 13.2
Hexavalent NC 2.96 NC 0.4 0.35 NA NC 2.96 NC 04 0.35
chromium (ND} (ND)
Mercury 0.02 NC 0.02 NC 0.02 0.33 0.02 NC [0.02(ND); NC 0.02 (ND)
{ND) (ND) (ND) (ND)
Nitrate 17 68 1 1.7 52 52 17 68 1 1.7 52

* Represents the 90™ percentile of the lognormal distribution (DOE-RL 1995, DOE-RL 1996). _

® The statistical value above background is used as the input value for RESidual RADioactivity (RESRAD) modeling. For overburden, background is subtracted from all
radionuclides. Refer to Appendix C for additional details on determination of statistical values.

* Only one sample was collected in the deep zone for the land bridge. The value presented is the sample resuit and not a 95% UCL value.

Laboratory data including the minimum detectable activity or practical quantitation limit for the individual cleanup verification samples are included in Appendix A and the 95%

UCL calculation brief.
BG = background
COC = contaminant of concem
NA = not available
NC = not a COC for this zone
ND = not detected
UCL = upper confidence limit
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the statistical values. For overburden, background is subtracted from the statistical
value for all radionuclides when background values are available.

4.3 SITE-SPECIFIC CLEANUP VERIFICATION MODEL

The summary of statistical values presented in Table 2 were evaluated and used to
develop site-specific cleanup verification models. The 116-N-1 cleanup verification
models as described in the 100-NR-1 RDR/RAWP (DOE-RL 2001) comprise three
depth intervals: (1) the shallow zone and overburden, (2) the contaminated deep zone,
and (3) the uncontaminated vadose (deep) zone. Based on the assumption that
residual contaminant levels in the deep zone data set extend uniformly to groundwater
(as discussed in the 100-NR-1 RDR/RAWP [DOE-RL 2001]), residual activities of
americium-241, cobait-60, cesium-137, nickel-63, plutonium-239, plutonium-240, and
strontium-90 would resuit in groundwater concentrations that exceeded the groundwater
RAGs. Because the assumption that the deep zone contaminant concentrations extend
uniformly to groundwater is too conservative in the case of these contaminants, the
three-layer model (based on boreholes 199-N-107A and 199-N-108A) was applied to
the 116-N-1 site. The development and application of this model is discussed in 700-N
Remedial Action Project, 100-NR-1 Subsurface Contaminant Layers (BHI 2001b) and
116-N-1 RESRAD Evaluation of Groundwater Protection (BHI 2003). In addition, the
100-NR-1 ESD (EPA 2003) removed the 76 cm (30 in.) of irrigation assumption from the
modeling for the 116-N-1 waste site based on a balancing factor evaluation and
implementation of institutional controls prohibiting irrigation.

4.4 RESRAD MODELING

The individual radionuclide cleanup verification statistical values (Table 2) were entered
into the RESRAD computer code, Version 6.3 (ANL 2005), to estimate the dose rate
and to estimate the impact on groundwater and the river from residual COC
concentrations. The direct radiation exposure dose rate to the resident living in his or
her basement (rural-residential scenario) was conservatively estimated by substituting
(for analysis purposes) a case where the resident is standing on level ground with the
soil containing concentrations representative of residual (i.e., post-cleanup) shallow
zone soils. This is conservative because it ignores the potential shielding effects of
concrete basement walls and any clean backfill between residual soils and the
basement walls.

The RESRAD modeling methodologies, results, input values, and the site-specific
cleanup verification model are included in the RESRAD calculation brief (Appendix C).
The drinking water dose rate calculations based on the RESRAD estimated
groundwater radionuclide concentrations are shown in the comparison to drinking water
standards calculation brief (Appendix C). Specific results from the calculations are
discussed in the RAG evaluation section (Section 5.0).

12
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5.0 EVALUATION OF REMEDIAL ACTION GOAL ATTAINMENT

This section demonstrates that remedial actions at the 116-N-1 site meet the applicable
RAGs. Sections 5.1, 5.2, and 5.3 address attainment of direct exposure RAGs,
groundwater protection RAGs, and Columbia River protection RAGs, respectively.
Section 5.4 documents application of the WAC 173-340 (Model Toxics Control Act
[MTCA] Cleanup Regulation) three-part test to the shallow and deep zones. This test is
required for nonradionuclide COCs only and is based on the most restrictive RAG for
each zone.

5.1 DIRECT EXPOSURE SOIL REMEDIAL ACTION GOALS ATTAINED
5.1.1 Radionuclides

The results of the RESRAD dose rate estimates for the 116-N-1 site combined crib
and trench shallow and deep zone all-pathways scenarios are presented in Figure 4.

Figure 4. Combined Crib and Trench Shallow and Deep Zone Dose Rate
Estimates for the 116-N-1 Site (All Radionuclides, All Pathways).
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These dose rates represent the dose contributions from soils at relevant time
periods. The dose is largest at present (year 2006), 3.35 mrem/yr, and decreases to
5.09 x 10°%2 in 1,000 years. The estimated dose rate in the year 2018 from the site is
1.97 mrem/yr. ‘

13
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The RESRAD modeling for the 116-N-1 site overburden was performed in 2004 and
indicated the dose rate estlmate to be largest in year 2004 at 8.17 mrem/yr, and
decreasing to 4.93 x 10°° mrem/yr in 1,000 years. The estlmated dose rate in the
year 2018 from the overburden is 2.92 mrem/yr.

The RESRAD modeling for the 116-N-1 site trench land bridge was.performed in
2004 and indicated the dose rate estimate to be largest in year 2004 at

4.39 mremlyr and decreasing to 4.31 x 10" mrem/yr in 1,000 years. The estimated
dose rate in the year 2018 from the overburden is 2.03 mrem/yr.

5.1.2 Nonradionuclides

5.1.2.1 Direct Comparison to RAGs. Table 3 compares the cleanup verification
statistical values presented in Table 2 to the direct exposure RAGs/cleanup levels
presented in Table 1. No verification values exceeded the direct exposure RAGs.

Table 3. Attainment of Nonradionuclide Direct Exposure Standards.

Direct Shallow Zone | gverburden | Land Bridge Direct
‘ . Exposure Statistical Statistical | Statistical | Exposure
Nonradionuclides RAG Value Value Value RAGs
(mg/kg) (mg/kg) {mg/kg) (mg/kg) Attained?®
Mercury 24 0.02 0.02 0.02 Yes
Nitrate 113,000 17 52.0 1.0 Yes

*Criterion is comparison to the cleanup criteria (RAGs) as provided in the RDR/RAWP (DOE-RL 2001).

5.1.2.2 Noncarcinogenic Hazard Quotient RAG Attained. For noncarcinogenic
COCs, WAC 173-340 (MTCA Cleanup Regulation) specifies the evaluation of the
hazard quotient, which is given as daily intake divided by a reference dose. For cleanup
actions under the ROD (EPA 2000), a comparable conservative approach is used to
demonstrate attainment of the noncarcinogenic risk requirements.

The COCs with noncarcinogenic effects at this site are mercury and nitrate. The sum of
the individual COC quotients for the shallow zone soils is below the limit of 1.0.
Therefore, the noncarcinogenic risk requirements have been attained. This is shown in
the 95% UCL calculation brief (Appendix C).

5.1.2.3 Carcinogenic Risk RAG Attained. For individual nonradionuclide
carcinogenic COCs, the WAC 173-340 Method B cleanup limits are based on an
incremental cancer risk of 1 x 10, For nonradlonucllde carcinogenic COCs, the total
excess cancer risk must be less than 1 x 10 (EPA et al. 1998).

There are no nonradionuclide carcinogenic COCs for the shallow zone. Therefore, the
carcinogenic risk standards have been attained.

14
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5.2 GROUNDWATER REMEDIAL ACTION GOALS ATTAINED
5.2.1 Radionuclides

The estimated groundwater concentrations for all of the radionuclide COCs contributed
by the site soils are shown in the RESRAD calculation brief (Appendix C). Table 4
shows the total peak concentration predicted for each radionuclide COC and provides

- the individual RAGs for comparison. No COC is predicted to exceed the RAGs;

therefore, the RAGs are attained.

Table 4. Estimated Peak Radionuclide Groundwater Concentrations
(Summing Shallow and Deep Zone Impacts) Compared to RAGs. (2 Pages)

Radionuclide Peak (i:réci:ﬁ_l;tratlon (:é:ﬁ- ) RAG($ eAstt;;r)\ed?
116-N-1 Site
Americium-241 e 1.2° Yes
Cobalt-60 8 100° Yes
Cesium-137 2 60° Yes
Europium-154 2 60° Yes
Europium-155 2 600° Yes
Tritium (H-3) 152 20,000° Yes
Nickel-63 @ 50° Yes
Plutonium-239/240 2 1.2° Yes
Strontium-90 2 8° Yes
Overburden Soil
Americium-241 @ 15° Yes
Cobalt-60 @ 100° Yes
Cesium-137 a 60° Yes
Europium-154 2 60° Yes
Europium-155 a 600° Yes
Tritium ¢ 20,000° Yes
Nickel-63 @ 50° Yes
Plutonium-239/240 a 15° Yes
Strontium-90 2 8° Yes'
Landbridge Soil

Americium-241 2 15° Yes
Cobalt-60 2 100° Yes
Cesium-137 3 60° Yes
Europium-154 a 60° Yes
Europium-155 2 600° Yes
Tritium d 20,000° Yes
Nickel-63 2 50° Yes
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Table 4. Estimated Peak Radionuclide Groundwater Concentrations
(Summing Shallow and Deep Zone Impacts) Compared to RAGs. (2 Pages)

. . Peak Concentration RAG RAGS Attained?
Radionuclide (pCilL) (PCilL) (Yes/No)
Plutonium-239/240 8 15° Yes
Strontium-90 @ g° Yes

®Based on RESRAD modeling, these radionuclides do not reach groundwater in 1,000 years.

hLookup value corresponding to a dose rate of 4 mrem/yr.

“Alpha emitters must meet drinking water standards based on the more stringent of the 15 pCi/L maximum
contaminant level or 1/25th of the derived concentration guide per DOE Order 5400.5.

*The tritium 95% UCL statistical value was negative and therefore was not input into RESRAD.

®U.S. Environmental Protection Agency drinking water promulgated RAG (40 CFR 141.55).

The 100-NR-1 ESD (EPA 2003) documents the balancing factors analysis that concluded to allow
evaluation of residual contamination in the deep zore for protection of groundwater and the river without
irrigation. Therefore, institutional controls to prevent irrigation are required.

5.2.2 Nonradionuclides

Table 5 illustrates the comparison of cleanup verification statistical values to the
groundwater protection RAGs. The listed RAGSs are based on background or the
"100 times groundwater cleanup rule." The results of meeting the listed RAGs
demonstrate that the groundwater protection RAG has been attained.

9.3 COLUMBIA RIVER REMEDIAL ACTION GOALS ATTAINED
5.3.1 Radionuclides

The river protection RAGs for radionuclides are identical to the groundwater protection
RAGs. The RESRAD modeling results were compared to the groundwater protection
RAGs in Table 5.

With the exception of tritium, the results indicated that radionuclides are not predicted to
reach groundwater (and, by extension, not predicted to reach the Columbia River). No
radionuclide reaches groundwater at levels above 4 mrem/yr; therefore, the Columbia
River protection RAGs have been attained. Tritium is predicted to reach groundwater
within 1,000 years but at concentrations below the RAG.
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Table 5. Attainment of Nonradionuclide Remedial Action Goals for
Protection of Groundwater and the Columbia River. (2 Pages)

goil RAG for SOI:OF:AT; Statistif:al Cleanup 2;%?:?‘;;?: RAGS
Nonradionuclides ;?ggiﬁ::fr coé'i"‘::?'a \Bzrt':c\:z:s: Protection Attained?
{mg/kg} Protection {mglkg) RAGs (Yes/No)
(mgfkg) Exceeded?
Combined Crib and Trench Shallow Zone
Chromium (total) Not a shallow zone COC
Hexavalent chromium Not a shaliow zone COC
Mercury 0.33 0.33 0.02 No Yes
Nitrate 4,400% 4,400° 17 No Yes
Combined Crib and Trench Deep Zone
Chromium (total) 18.5 18.5 14 No Yes
Hexavalent chromium 48 2 2.96 Yes Yes®
Mercury Not a deep zone COC
Nitrate 4,400° 4,400° 68 ‘ No Yes
Overburden
Chromium {total) 18.5 18.5 13.2 No Yes
Hexavalent chromium - 438 2 0.35 No Yes
Mercury 0.33 0.33 0.02 No Yes
Nitrate 4,400° 4,400* 52 No Yes
Land Bridge Shallow Zone
Chromium (total) Not a shallow zone COC
Hexavalent chromium Not a shallow zone CCC
Mercury 0.33 0.33 0.02 No Yes
Nitrate 4,400° 4,400° 1 No Yes
Land Bridge Deep Zone
Chromium (total) 18.5 18.5 9.1 No Yes
Hexavalent chromium 48 2 0.4 No Yes
Mercury Not a deep zone COC
Nitrate 4,400° 4,400° 1.7 No Yes

2 Cleanup verification samples were analyzed for nitrates as nitrogen. The values presented are expressed as nitrate

rather than as nitrogen. To obtain the cleanup level for nitrate as nitrogen divide the nitrate RAGs by 4.4.

® Based on the 100-D, 100-F, and 100-H Area hexavalent chromium leach studies, groundwater and surface water
quality criteria will not be exceeded where hexavalent chromium concentrations in soil are less than 5.7 mg/kg.
COC = contaminant of concern

RAG = remedial action goal
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5.3.2 Nonradionuclides

Table 5 illustrates the comparison of cleanup verification statistical values to the
Columbia River protection RAGs. The table shows that the residual concentration
(statistical value}) of all nonradionuclide COCs for the site is less than the listed river
protection soil RAGs with the exception of hexavalent chromium in the deep zone.
However, based upon agreement among the Tri-Parties cited in Section E.5 of the
100 Area RDR/RAWP (DOE-RL 2005) and “Hexavalent Chromium Issues at 100D/DR
Project” (BHI 2000b), hexavalent chromium leach test resuits are used to compare
residual soil concentrations to hexavalent chromium concentrations in leach test soils
that did not produce leachate that exceeded the groundwater and river water quality
criteria. If residual soil concentrations are below the hexavalent chromium
concentrations that produced leachate exceeding water quality criteria, the site is
determined to be protective of groundwater and the river.

Results and application of the hexavalent chromium leach tests are presented in CVPs
for the 100-D, 100-F, and 100-H Areas (BHI 2000a, BHI 2002a, and BHI 2001a,
respectively). Leach tests in the 100-D Area indicated that soils with hexavalent
chromium concentrations below 6.1 mg/kg would not produce leachate that exceeded
the Columbia River protection criteria of 20 ug/L (surface water quality criteria of

10 pg/L times the dilution attenuation factor of 2). Likewise, 100-F Area soils with
hexavalent chromium concentrations below 7.2 pg/L and 100-H Area soils with
hexavalent chromium concentrations below 5.7 pg/L are shown to meet Columbia River
protection criteria.

Therefore, using the simple and conservative approach of comparing the residual soil
concentration of hexavalent chromium to the soil concentrations used in leach testing,
and comparing the leachate concentrations from the leach tests to the surface water
hexavalent chromium cleanup level, this indicates that remaining hexavalent chromium
in deep zone soil at the 116-N-1 site is protective of the river. That is, the highest cited
hexavalent chromium soil concentration (2.96 mg/kg) is less than the 100-D, 100-F, and
100-H Area soil concentration levels that produced a leachate that did not exceed the
Columbia River protection criteria of 20 pg/L.

The results listed in Table 5 demonstrate that the Columbia River protection RAGs have
been attained for this site.

5.4 WAC 173-340 THREE-PART TEST FOR NONRADIONUCLIDES

Sections 5.1, 5.2, and 5.3 looked separately at compliance with direct exposure RAGs,
groundwater protection RAGs, and Columbia River protection RAGs. Section 5.4
documents application of the WAC 173-340-740(7)(e) three-part test for
nonradionuclides using the most restrictive RAGs applicable to each decision unit (j.e.,
shallow zone, overburden, and deep zone). The most restrictive RAG is defined as the
lowest of the direct exposure, groundwater protection, and river protection RAGs. The
direct exposure, groundwater protection, and river protection RAGs are applicable to the
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shallow zone and overburden. Groundwater and river protection RAGs are applicable
to the deep zone. The WAC 173-340 three-part test consists of the following criteria:
(1) the cleanup verification statistical value must be less than the cleanup level, (2) no
single detection can exceed two times the cleanup criteria, and (3) the percentage of
samples exceeding the cleanup criteria must be less than 10%.

Table 6 summarizes the results of the WAC 173-340 (MTCA Cleanup Regulation) three-
part test (WAC 173-340-740(7)) for the shallow and deep zone sample data sets. For
each nonradionuclide COC, the table lists the most restrictive applicable RAG (selected
from the RAGs in Table 1), the maximum detected value, the total number of samples
collected, and the number of samples exceeding the most restrictive RAG. The final
column of the table describes the result of applying the three WAC 173-340 (MTCA
Cleanup Regulation) criteria using the values listed in the preceding columns.

Table 6 shows that all nonradionuclide COCs pass the WAC 173-340 (MTCA Cleanup
Regulation} three-part test.

Table 6. Application of the WAC 173-340 (MTCA Cleanup Regulation) Three-Part Test.

(2 Pages)
Percent
Most Stringent | Statistical Maximum Total Ex::::t' ng RAGS
Nonradionuclides | Applicable RAG Value Detectecbl Number of Stringent | Attained?
a c
{mg/kg) (myg/kg) (mg/kg) Samples Applicable
RAG*
Combined Crib and Trench Shallow Zone
Chromium (total) Not a shallow zone COC
Hexavalent
chromium Not a shallow zone COC
Mereury 0.33 0.02° 0.02° 22 0 Yes
Nitrate 4,400 17 27.1 22 0 Yes
Combined Crib and Trench Deep Zone
Chromium (total) 18.5 14 M7 22 14% Yes®
Flexavalent 2 2.96 2.96 22 14% Yes"
Mercury Not a deep zone COC
Nitrate 4,400f 68 102 22 0 Yes
Overburden
Chromium (total) 18.5 13.2 15.6 11 0 Yes
Hexavalent
chromium 2 0.35 0.35 11 0 _ Yes
Mercury 0.33 0.02° 0.02° 11 0 Yes
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Table 6. Application of the WAC 173-340 (MTCA Cleanup Regulation) Three-Part Test.
(2 Pages)
Percent
Most Stringent | Statistical Maximum Total Exc;::;ltmg RAGs
Nonradionuclides | Applicable RAG Value Detectecbi Number of Stringent | Attained?
{ma/kg) {(mg/kg) (mglkg) Samples Applicable
RAG*
Nitrate 4,400' 52 .24 11 0 Yes
Land Bridge Shallow Zone
Chromium (total) Not a shallow zone COC
l:ﬁ’:g:n?ber:t Not a shallow zone COC
Mercury 0.33 0.02° 0.02° 4 0 Yes
Nitrate 4,400' 1 1.1 4 0 Yes
Land Bridge Deep Zone
Chromium (total) 18.5 9.1 9.1 1 0 Yes
Hexavalent
chromium 2 0.4 (ND) 0.4 (ND} 1 0 Yes
Mercury Not a deep zone COC
Nitrate 4,400" 1.7 1.7 1 0 Yes

# Criterion is comparison to the cleanup RAG.

P Criterion is no single detection can exceed two times the cleanup criteria.

° The total number of samples includes field dupiicate samples, which are included in the evaluation as separate samples.

¢ Criterion is the percentage of samples exceeding the cleanup criteria must be less than 10%.

® This value is the practical quantitation limit (PQL) for this analyte. Analyte concentrations for this test were below
detection limits of this method.

' Cleanup verification samples were analyzed for nitrates as nitrogen. The values presented in this table are expressed as
nitrate rather than nitrogen. To obtain cleanup levels for nitrate as nitrogen divide the nitrate RAGs by 4.4,

% The deep zone total chromium data set does not meet the 10% Criteria (footnote d). However, because total chromium
has a Kd value of 200 mL/g, an evaluation based on the 100 Area Analogous Sites RESRAD Calculations (BHI 2005)
shows that total chromium will not reach groundwater (and therefore the Columbia River) within 1,000 years.

" Since the deep zone hexavalent chromium data set did not meet the 10% criteria (note d), protection for the deep zone
hexavalent chromium is demonstrated based on the 100 Area leach study results discussed in Section 5.3.2.

COC = contaminant of concern

ND = Not detected. Analyte concentration is below detection limits of the method and/or instruments used.

RAG = remedial action goal

6.0 RADIONUCLIDE RISK INFORMATION

The radionuclide RAG for direct exposure is derived from the ROD (EPA 2000) and is
expressed in terms of an allowable radiation dose rate above background

(i.e., 15 mrem/yr). The RAG evaluation (Section 5.0) involved using the RESRAD
model to estimate total annual radiation dose rates for 1,000 years for comparison to
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the RAG. Radiation presents a carcinogenic risk, and the RESRAD model also
calculates the excess lifetime cancer risk associated with the estimated radiation dose
rates using the EPA's Health Effects Assessment Summary Tables (update dated

April 16, 2001, “Update of Radionuclide Carcinogenicity Slope Factors,” available on the
Internet at www.epa.gov/radiation/heast). The "National Oil and Hazardous Substances
Pollution Contingency Plan" (40 Code of Federal Regulfations 300) presents a target
range for residual risk of 10* to 10°®. Figure 5 illustrates excess lifetime cancer risk as
estimated using the RESRAD model. Because of radioactive decay, the risk decreases
over time. The estimated risk is largest, 3.66 x 10”° from the site, at present

(year 2006), and decreases to 1.12 x 107 in 1,000 years. The estimated risk in the year
2018 is 2.4 x 10°.

For the 116-N-1 site overburden, the risk was estimated to be largest in 2004 at
7.70 x 10°° and decreases to 1.07 x 10°® 1,000 years later. The estimated risk in the
year 2018 is 3.85 x 107°.

For the 116-N-1 site trench landbridge, the risk was estimated to be largest in 2004
at 4.72 x 107 and decreases to 1.91 x 10" 1,000 years later. The estimated risk in
the year 2018 is 2.75 x 10°°.

Figure 5. RESRAD Analysis — Radionuclide Excess Cancer Risk,
All Pathways (Shallow and Deep Zones).
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7.0 STATEMENT OF PROTECTIVENESS

This CVP/clean closure report demonstrates that remedial action at the 116-N-1 site
has achieved the remedial action objectives and corresponding RAGs established in the
approved Interim Action ROD (EPA 2000) and 100-NR-1 RDR/RAWP (DOE-RL 2001).
Only the soils of the 116-N-1 overburden, shallow zone, and the deep zone layer
immediately in contact with the shallow zone have been sampled, analyzed, and
modeled for groundwater protection in this CVP. The cleanup verification package does
not demonstrate the acceptability of unrestricted access to deep zone soils (i.e., below
4.6 m [15 ft]); therefore, institutional controls to prevent uncontrolled drilling or
excavation into deep zone soils are required. The 100-NR-1 ESD (EPA 2003),
documents the balancing factors analysis that concluded to allow evaluation of residual
contamination in the deep zone for protection of groundwater and the river without
irnigation. Therefore, institutional controls to prevent irrigation are required. Institutional
controls will be implemented in accordance with DOE/RL-2001-41, Sitewide Institutional
Controls Plan for Hanford CERCLA Response Actions. Consistent with the
rural-residential exposure scenario specified in the 100-NR-1 interim Remedial Action
Record of Decision (ROD), it is assumed that contaminated groundwater would not be
used for drinking, irrigation, or any other use for the time period specified in the ROD.
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Table A-1. Combined Crib and Trench Shallow Zone Cleanup Verification Data. (Sheet 1 of 2)

Sample HEIS Sample Am-241 Cs-137 Co-60 Eu-154 Eu-155
Point Number Date pCilg |a]| MDA pcilg |@| MDA | pCilg | @| MDA pCilg | @| MDA pCilg { Q| MDA
Trench $z-01 | J10FBO | 11/8r2005 | 6.00E-02 | U | 2.30E-01] 1.95E-01 4.6E-02 | 1.11E-01 45602 | 12601 | u | 12601 | 9.4E-02 | U | 9.4E-02
Trench SZ.08 | J1OFB7 | 11/8/2005 | 7.1E-02 | U | 5.4E-01 | 6.86E-01 6.3E-02 | 7.7E-02 44802 | 1.7E01 | U | 1.7E01 | 1.86-01 | U | 1.8E-01
Trench SZ-09 | J10FB8 | 11/8/2005 | 4.5E-02 | U | 3.5E-01 | 8.31E-01 6.4E-02 | 1.64E-01 64E02 | 16601 | U | 1.6E-01 | 1.3-01 [ U | 1.3E-01
Trench SZ-02 | J10FB1 | 11/8/2005 | 9.0E-02 | U | 1.7E-01 | 3.77E-01 32602 | 41E02| U | 4.1E-02 | 1.38-01 | U | 1.3E-01 | 1.4E-01 J U] 1.4E-01
Trench 5Z-10 | J10FB9 | 11/872005 | -8.1E-02 | U | 6.2E-01 | 4.27E-01 5.3E-02 | 1.98E-01 46E02 | 1.3E01 | U | 13601 | 1.4E-01 [ U | 1.4E-01
Trench SZ-03 | J10FB2 | 11/8/2005 { 6.0E-02 | U | 4.6E-01 | 6.4E-02 27602 | 27E02| U | 27602 | 84E02 | U | 8.4E-02 | 9.2E-02 | U | 9.2E-02
Trench SZ-04 | J1OFB3 | 11/8/2005 | 1.7E-02 | u | 1.6E-01 | 1.05E-01 31602 | 4.1E02 | U | 41602 | 1401 | U [ 1.4E-01 | 74602 | U | 7.4E-02
Trench S2-07 | J10FB6 | 11/8/2005 | 3.99E+00 3.9E-01 | 8.28E-01 41E-02 | 85e02| U | 85602 | 1.2E:01 |U | 1.2E-01 [ 72E-02 | U | 7.2E-02
Trench SZ-06 | J10FB5 | 11/8/2005 | -3.4E-02 | U | 2.6E-01 | 3.49E-01 4.0E-02 | 5.5E-02 3.76-02 | 1.1E-01 | U | 1.1E-01 | 1.38-01 | U | 1.3E-01
Trench SZ.05 | J10FB4 | 11/872005 | 56602 | U | 22601 | 37602 | U | 3.7E-02 | 42E-02| U | 42E-02 | 1.4E-01 | U | 14E-01 | 7.2E-02 | U] 7.2E-02
D‘jﬂ';f‘éi"' J1orc2 | 1182005 | -7.3e-02 | U | 5.6E-01 | 4.2E-02 42e-02 | 45602 | u | 45602 | 16801 | U| 1.6E-01 | 1.4E-01 | U} 1.4E-01
Spiit of J1OFB4 | J10FC5 | 11/8/2005 | 8.0E-02 [ U [2.17E-01] 1.38E-01 1.83E-02 | 2.386-02] U | 2.47E-02 | 5.986-03 | U [ 6.55E-02 | 5.24E-02} U | 4.82E-02
Eq;'l‘;'::"t Jiores | 11e2005 | 48602 || 37801 | 3E02 |Uu| 3E-02 | 33E-02| U] 33602 1E01 |U]| 1E01 | 1.3E01 | U | 1.3E-01
Crib S2-01 J10F90 | 11/8/2005 | 3.1E-02 | U | 2.4E-01 | 4.79E-01 4.3E-02 | 5.14E-01 38802 | 1.1E-01 | U | 1.1E-01 | 1.2E-01 | U | 1.2E-01
Crib SZ.02 | JTOF91 | 11/8/2005 | 35602 | U | 27601 | 35602 | U | 35602 | 23602 | U | 23602 | 74E-02 J U | 7.4E-02 | 86E-02 | U | 8.6E-02
Crib SZ.03 | J10F92 | 11/8/2005 | 96E-02 | U | 2.56-01 | 4.0E02 | U | 4.0E-02 | 47E-02] U | 47E-02 | 1.5E-01 | U | 1.5E-01 | 8.2E-02 | U | 8.2E-02
Crib Sz.04 | J10F93 | 11/8/2005 | 25602 | U | 1.9E01 | 6.4E02 | U | 6.4E02 | 1.36-01 | U | 1.3E-01 | 1.56-01 | U] 1.5E-01 | 2.56-01 [ U | 25E-01
Crib S2-05 | J10F94 | 11/8/2005 | 1.85€-01 | U | 4.7E-01 | 1.54E-01 40E02 | 51E02 | U | 51602 | 1701 | U | 17E-01 [ 1.1E-01 [ U | 1.1E-01
D“fj‘;'g’:;i"f J10FCo | 11/8/2005 | 6.3E-02 | U | 2.4E-01 | 9.6E-02 4.4E-02 | 45602 | U | 45602 | 15601 | U] 1.56-01 | 1.6E-01 ) U} 1.6E-0
Split of JIOF94 | J10FCa | 11/8/2005 | 7.02E-02 | U | 3.26E-01 | 4.65E-02 1.78E-02 | 3.67E-03] U | 1.85E-02| -2.30E-02 [ U | 5.56E-02 | 6.63E-02| U | 4.90E-02
qu'lz:‘lf"‘ J10Fct | 11782005 | 6.20E-02 | U | 4.8E-01 | 2.5E-02 25602 | 20802} U | 20602 | 88602 | U | 8.8E-02 | 6.4E-02 | U | 6.4E-02
Crib S2.06 | J10F95 | 11/8/2005 | 7.1E02 | U | 2.7E-01 | 33602 | U | 3.3E-02 [ 3202 | U | 3.2E02 | 1.0E01 | U | 1.0E-01 { 1.1E-01 | U | 1.1E-01
Crib SZ.07 | J10F96 | 11/8/2005 | 37602 | U | 29601 | 3.3E-02 | U | 3.3E-02 | 35E-02 | U | 35E-02 | 1.2E-04 | U} 1.2E-01 | 1.3E-01 | U | 1.3E-01
Crib SZ-08 | J10F97 | 11/8i2005 | 4.98-02 | U | 1.9E-01 | 7.2E-02 31E.02 | 4602 | U | 46E02 | 1.2E01 |U | 12601 | 67602 | U | 6.7E-02
Crib 5209 | J10F98 | 11/8/2005 | 5.06-02 | U | 3.8E-01 | 1.96E-01 5.1E-02 |1.18E-01 49E02 | 156-01 | U| 15601 [17E01 [ U 17601 I @
Crib SZ-10 | J10F9s | 11/8/2005 | 2.56-02 | U | 1.9E-01 | 4.06E-01 73602 | 73802 | U | 73602 | 19601 | u | 19601 [ 13601 [ U] 13601 [ <
NOTE: The following acronyms and abbreviations apply to all tables in this appendix. % <
HEIS = Hanford Environmental Information system PQL = practical quantitation limit J = estimated 3
MDA, = minimum detectable activity Q = qualifier U = undetected D = diluted &
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Table A-1. Combined Crib and Trench Shallow Zone Cleanup Verification Data. (Sheet 2 of 2)

Sample HEIS Sample Ni-63 Pu-239/240 Sr-90 Nitrate H
Point Number Date pClig | Q| Mba pClig | @| MDA pCilg MDA, pCilg | Q| MDA pCilg | Q] MDA
Trench §2-01 | J10FBO | 11/9/2005 | 1.47E+00 |uy| 2.6E+00 | 7.4E-02 | U | 1.9E-01 | 14802 | U | 6.5-01 | 1.6E+00 21601 | 1702 | U | 1.7E-02
Trench SZ-08 | J10FB7 | 11/8/2005 | 2.84E+00 [ UJ| 3.7E+00 | 2.3E-02 | U | 1.76-01 | 65602 | U | 25E-01 | 1.05E+00 2.2E-01 | 16602 | U | 1.6E-02
Trench SZ-08 | J40FB8 | 11/8/2005 | 1.13E+00 | UJ| 2.3E+00 0 U 14E-01 | 67E-02 | U | 2.7E-01 | 5.74E+00 21E-01 | 1.6E-02 | U | 1.6E-02
Trench S2-02 | J10FB1 [ 11/8/2005 | 4.636-01 [UJ| 3.0E+00 | 4.7E-02 | U | 1.86-01 |1.35E01] U | 2.6E-01 | 3.38E-01 2.E01 | 1.56602 | U| 1.5E-02
Trench 2-10 | J10FB9 | 11/8/2005 | 1.68E+00 | UJ| 2.7E+00 | 3.6E-02 | U | 1.4E-01 |1.61E-01] U | 2.5E-01 | 2.23E+00 22E-01 | 1.8E:02 | U | 1.86-02
Trench SZ-03 | J10FB2 | 11/8/2005 | 4.39E-01 | UJ| 3.7E+00 0 U | 20601 | 9.56-02 | U | 2.4E-01 | 1.84E+00 21E-01 | 16602 | U | 1.6E-02
Trench SZ-04 | J10FB3 | 11/8/2005 | 6.11E-01 | UJ| 3.6E+00 ) U | 1.8E-01 [1.06E-01| U | 2.4E-01 | 5.01E-01 2E01 | 1.6E02 | U| 1.6E-02
Trench SZ-07 | J1OFB6 | 11/8/2005 | 1.16E+00 | UJ| 3.8E+00 0 U [ 1.86:01 [1.49E-01] U | 2.56-01 | 1.72E+01 4.3E-01 | 1.86:02 | U | 1.8E-02
Trench S2-06 | J10FB5 | 11/8/2005 | 2.57E+00 | UJ| 3.0E+00 0 U | 2.0E-01 | -2.7E-02| U | 3.0E-01 | 8.93E-01 21E-01 | 1.8E:02 | U | 1.8E-02
Trench SZ-05 | J10FB4 | 11/8/2005 | 1.16E-01 | UJ]| 2.32+00 0 U | 1.9e-01 | 9.0E-03 | U | 26E-01 | 1.39E+00 2E-01 | 1.5602 | U | 1.5E02
Djﬁ';féi"f J1oFcz | 11812005 | 4.75E-01 | uy| 3.1E+00 0 U | 21601 | -3.16-02| U | 2.88-01 | 1.7E+00 2E-01 | 15602 { U| 1.5E-02
Split of JIOFB4 | J1OFC5 | 11/8/2005 | 2.04E+00 6.95E+00] -2.34E-03 | U | 9.76E-02 | 1.34E-02| U | 9.08E-02 | 3.6E+00 51E-01 | 1.E-02 | B | 8.00E-03
qu'lg:‘:“t J10FC3 | 11782005 | 2.2E+00 2.3E+00 0 Ul 22601 | 59602 | U | 29801 | 19801 | U] 2.E-01 |150E02| U | 15802
Crib $Z-01 | J10F90 | 11/8/2005 | 8.4E-01 |UJ| 4.1E+00 | 34E-02 | U | 268-01 | 1.1E-01 | U | 2.56-01 | 2.71E+01 11E+00 | 1.7E-02 | U | 1.7E-02
Crib SZ-02 | J10F91 | 11/8/2005 | -1.81E-01 | UJ] 3.0E+00 0 U | 3.9E-01 | -36E02| U | 2.8E-01 | 6.84E-01 2601 | 16E02| U| 16E-02
Crib 5z-03 | J10F92 | 11/8/2005 | -5.2E-01 |UJ| 3.3+00 | 25602 | U | 1.96-01 | -1.86-02| U | 2.2E.01 | 5.68E+00 21E01 | 1.7E02 | U | 1.7E-02
Crib $2-04 | J10F93 | 11/8/2005 | 6.99E-01 | UJ| 3.4E+00 | 3.7E-02 | U | 2.8E-01 | 6.38E.01 2.2E-01 | 7.78E+00 21E-01 | 1.8E02 | U | 1.86-02
Crib SZ-05 | J10F94 | 11/8/2005 | -7.94E-01| UJ| 3.7E+00 0 U | 25601 |4.93E-01 2.2E-01 | 7.14E+00 21E-01 | 18602 | U | 1.86-02
D‘fl‘;':;f;jd J10FCo | 11/8r2005 |-2.15E+00 | uJ| 3.8E+00 0 u | s.8e-02 | 5.96-01 1.98-01 | 6.6E+00 22601 | 16602 | U| 1.6E02
Split of JIOF94 | J10FC4 | 11/8/2005 | 2.75E+00 | U [6.24E+00] 1.00E-03 | U | 7.04E-02| 4.56-01 | U | 9.79E-02 | 1.28E+01 22E+00 | 7.0E03 | U | 8E03
Eq;'lgr:lf"t J10FC1 | 11/8/2005 | 5.54€-01 | U | 3.38+00 0 U| 97602 |178-02| u| 25601 | 196601 | U| 2E-01 | 14602 | U | 1.4E-02
Crib $Z-06 | J10F95 | 11/8/2005 | 7.8E-02 | U | 3.3E+00 | 1.9E-02 | U | 1.56-01 [1.416:01] U | 2.56:01 | 7.27E+00 2.1E-01 | 1.5E02 | U | 1.5E-02
Crib SZ-07 | J10F96 | 11/8/2005 |-1.07E+00| U | 34E+00 | 0.E+00 | U | 9.9E-02 | 2.6-03 | U | 2.56.01 | 1.74E+01 42E-01 | 1.3E02 | U | 1.36:02
Crib $Z-08 | J10F97 | 11/8/2005 | 1.2E-01 | U [ 3.36+00 | 0.E+00 | U | 9.6E-02 | 3.4E-02 | U | 24E-01 | 3.02E+00 2E-01 | 14602 | U | 1.4E-02
Crib 52-09 | J10F98 | 11/8/2005 | 8.53E-01 | U | 3.6E+00 | 45602 | U | 1.76-01 | 9.3:02 | U | 2.0E.01 | 1.09E+01 2E-01 | 15602 | U| 15602 In 1
Crib SZ-10 | J10F99 | 11/8/2005 [ -6.96E-01| U | 3.2E+00 | 1.86-02 | U | 1.4E-01 |1.04E.01] U | 2.1E-01 | 6.39E+00 23E-01 | 20602 | U] 2E-02 [ &
o o
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Table A-2. Combined Crib and Trench Deep Zone Cleanup Verification Data. (Sheet 1 of 3)

Sampie Polnt HEIS Sample Am-241 Cs-137 Co-60 Eu-154 Eu-155
Number Date pCilg |Q| PaL pCilg |Q} MDA pCilg |a| MDA pCilg |Q| MDA pCilg | Q] MDA

Trench DZ-02 J10FF1 | 11/9/2005 | 7.29E+00 5.2E-01 | 1.10E+03 22E+00 | 4.56+00 | U | 4.5E+00 | 2.5E+00 |U| 2.5E+00 | 3.0E+00 | U | 3.0E+00
Trench DZ-01 J10FFo | 11/9/2005 | 6.32E+01 4.0E-01 | 4.61E+03 4.6E+00 |7.33E+02| | 2.2E+00 | 8.84E+00 4.2E+00 | 5.1E+00 | U | 5.1E+00
Trench DZ-03 JIOFF2 | 11/9/2005 |1.49E+02 4.7E-01 }1.31E+04 6.5E+00 |1.23E+03 3.2E+00 | 2.36E+01 6.9E+00 | 9.8E+00 | U | 9.8E+00
Trench DZ-04 JIOFF3 | 11/10/2005 | 7.92E+01 3.1E-01 | 1.06E+04 4.0E+00 |6.90E+02 8.3E-01 | 2.3E+01 2.8E+00 | 6.2E+00 [ U | 6.2E+00
Trench DZ-05 J10FF4 | 11/10/2005 | 1.07E+00 2.3E-01 | 3.19E+02 6.9E-01 | 8.0E+00 2.38-01 | 5.7E-01 |U| 5.7E-01 { 1.4E+00 | U | 1.4E+00
Duplicate of JIOFF4 | J1OFCS | 11/10/2005 | 1.1E+00 4.4E-01 | 3.36E+02 3.9E-01 |9.34E+00 1.4£-01 | 37601 |U| 3.7E-01 | 1.1E+00 | U | 1.1E+00
Split of JIOFF4 | J10FH1 | 11/10/2005 | 1.66E+00 1.6E+00 | 3.52E+02 1.11E-01 {1.08E+01 4.6E-02 | 3.33E-01 [ U| 1.63E-01 | 1.38E-01 | U[3.31E-01
Trench DZ-06 J10FFS | 11/10/2005 | 4.58E+01 5.6E-01 | 4.11E+03 2.4E+00 |2.89E+02 9.9E-01 | 7.25E+00 2.5E+00 | 4.2E+00 | U | 4.2E+00
Trench DZ-07 J10FF6 | 11/10/2005 | 7.38E+00 3.0E-01 | 3.84E+03 2.8E+00 |5.98E+01 5.0E-01 | 2.45E+00 1.2E+00 | 3.86+00 | U | 3.8E+00
Trench DZ-08 J10FF7 | 1174072005 | 1.53E-01 |U| 5.8E-01 | 2.99E+00 126-01 | 1.7E-01 |U| 1.7E-01 | 3.2E-01 |U| 3.2E-01 | 3.0E-01 |U| 3.0E-01
Trench DZ-09 J1OFF8 | 11/10/2005 | 5.15E+01 5.7E-01 | 2.16E+04 81E+00 |5.77E+02 2.4E+00 | 1.82E+01 5.8E+00 | 1.2E+01 | U | 1.2E+01
Trench DZ-10 J10FF9 | 11/10/2005 | 1.03E+00 3.9E-01 | 9.47E+01 4.2E-01 |1.43E+01 1.4E-01 | 6.36-01 |U| 6.3E-01 § 6.1E-01 |U| 6.1E-01
Crib DZ-01 J10FDO | 11/9/2005 | 1.4E+00 2.8E-01 | 8.65E+01 1.7E-01 | 6.55E+00 7.76-02 | 3.1E-01 | U] 31E-01 | 56E-01 |U| 5.6E-01
Crib DZ-02 J1OFD1 | 11/9/2005 | 2.3E+00 3.1E-01 | 3.14E+02 3.0E-01 ]1.05E+01 9.7E-02 | 2.68-01 U] 26E-01 | 1.0E+00 | U | 1.0E+00
Crib DZ-03 JIOFD2 | 11/9/2005 |3.81E+00 2.4E-01 | 3.10E-02 |U| 3.1E-02 | 3.5E-02 | U| 3.5E-02 | 8.9E-02 |U| 8.9E-02 | 6.0E02 | U} 6.0E-02
Crib DZ-04 JI0FD3 | 11/0/2005 | 3.72E+00 3.9E-01 | 2.18E+01 1.8E-01 |1.47E+01 1.1E-01 | 29601 |U| 2.9E-01 | 4.4E-01 | U | 4.4E-01
Crib DZ-05 J10FD4 | 11/9/2005 | 2.66E+00 4.0E-01 | 3.45E+02 3.5E-01 |2.45E+01 16E-01 | 45601 {U| 45601 | 7.9E-01 |U| 7.9E-01
Duplicate of JIOFD4{ J10FC8 | 11/9/2005 |2.21E+00 3.8E-01 | 3.75E+02 3.3E-01 |2.62E+01 1.3E-01 | 6.35E-01 3.2E-01 | 9.9E-01 | U 9.9E-01
Split of JIOFD4 | J10FHO | 11/9/2005 | 3.68E+00| U | 1.66E+00| 3.8E+02 1.1BE-01 | 2.8E+01 4.73E-02] 7.36E-01 | U | 1.85E-01 | -1.83E-01 | U | 3.9E-01
Crib DZ-06 J10FDS | 11/9/2005 |3.57E+00 2.5E-01 | 4.28E+02 3.4E-01 |2.65E+01 1.3E-01 | 1.78E+00 3.7E-01 | 1.0E+00 | U | 1.0E+00
Crib DZ-07 J10FDE | 11/9/2005 | 1.06E+00 3.1E-01 | 1.1E+01 4.0E-02 |2.02E+01 3.18-02 | 2.21E-01 6.1E-02 | 1.14E-01 1.1E-01
Crib DZ-08 JIOFD? | 11/9/2005 | 3.12E-01 | U| 3.4E-01 | 5.6E+01 9.8E-02 |{2.14E+00 4.2E-02 | 1.1E-01 1.1E-01 | 3.3E-01 3.3E-01
Crib DZ-09 J10FD8 | 11/9/2005 0 U| 4.36-01 | 1.345+01 2.5E-02 | 6.66E-01 21E-02 | 5.9E-02 5.9E-02 | 5.9-02 5.9E-02
Crib DZ-10 J10FD9 | 11/9/2005 | 1.98E-01 | U| 3.0E-01 | 9.84E+01 1.9E-01 |1.18E+01 9.9E-02 | 2.8E-01 2.8E-01 | 3.8E-01 3.8E-01
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Table A-2. Combined Crib and Trench Deep Zone Cleanup Verification Data.

(Sheet 2 of 3)

_ HEIS | Sample Tritium Ni-63 Pu-239/240 $r-90

Sample Point
Number | Date pCilg |Q| mMpa | pCilg |Q| MDA pcilg |@| MpA | pcilg |a@] MDA
Trench DZ-02 J10FF1 | 117972005 |6.16E+00| | 2.2E+00 | 4.37E+01 3.9E+00 |9.98E+00| | 2.4E-01 |6.55E+01 8.1E-01
Trench DZ-01 J10FFO | 11/9/2005 |2.04E+01| | 2.3E+00 | 2.87E+02 3.6E+00 |8.04E+01 1.9E-01 | 5.586+02| | 1.1E+00
Trench DZ-03 JI10FF2 | 11/9/2005 |3.03E+01| | 2.2E+00 | 7.88E+02 44E+00 [1.54E+02 1.7E-01 | 1.26E+03 1.8E+00
Trench DZ-04 J10FF3 | 1171012005 | 5.11E+01| | 2.2E+00 | 3.18E+02 4.1E+00 |7.81E+01 1.8E-01 | 2.11E+03 1.8E+00
Trench DZ-05 J10FF4 | 11/10/2005 | 8.8E+00 2.2E+00 | 2.25E+00] U| 4.0E+00 | 9.97E-01 2.2E-01 | 2.37E+02 7.1E-01
Duplicate of JIOFF4 | J10FC9 | 11/10/2005 | 1.3E+01 2.7E+00 | 2.46E+00| U| 3.9E+00 | 9.08E-01 2.2E-01 | 2.46E+02 1.1E+00
Split of JIOFF4 | J10FH1 | 11/10/2005 | -6.33E-01 | U | 1.98E+00| 4.44E-01 | U | 6.73E+00 |3.25E+00| U | 7.86E-01| 3.40E+02 1.1E+00
Trench DZ-06 J10FF5 | 1171012005 | 1.68E+01| | 2.3E+00 | 2.25E+02 3.9E+00 |5.14E+01 2.0E-01 | 1.47E+03 1.9E+00
Trench DZ-07 J10FF6 | 11/10/2005 | 2.3E+01 2.2E+00 | 2.85E+01 4.1E+00 |7.62e+00| | 2.2E-01 |2.02E+03 1.8E+00
Trench DZ-08 J10FF7 | 1171072005 [ 2.41E+00| | 2.2E+00 | 1.67E+00} U | 3.8E+00 | 8.2E-02 | U] 2.1E-01 { 8.09E+01 6.9E-01
Trench DZ-09 J10FF8 | 1171072005 | 3.276+01| | 2.7E+00 | 1.94E+02 3.8E+00 |1.01E+02 1.56-01 | 1.756+03] | 1.2E+00
Trench DZ-10 J10FF9 | 11/10/2005 | 3.27E+00| | 2.2E+00 | 6.5E+00 4.0E+00 | 1.1E+00 2.0E-01 | 1.17E+01 4.4E-01
Crib DZ-01 JIOFDO | 11/9/2005 | 3.23E-01 | U | 2.1E+00 | 6.87E+00 41E+00 |1.69E+00] | 2.2E-01 | 2.86E+02 2.8E-01
Crib DZ-02 JIOFD1 | 11/9/2005 |3.11E+00| | 2.3E+00 | 1.38E+01 4.5E+00 |2.49E+00 1.5E-01 | 9.12E+02 3.1E-01
Crib DZ-03 J10FD2 | 11/9/2005 | 2.4E+00 2.2E+00 | 1.7E+01 4.0E+00 |4.28E+00 1.6E-01 | 1.80E+02 2.7E-01
Crib DZ-04 J10FD3 | 11/9/2006 | 1.04€+00 | U| 2.2E+00 | 9.41E+00 5.0E+00 |3.81E+00 1.4E-01 [ 1.23E+02 2.9E-01
Crib DZ-05 J10FD4 | 117972005 | 5.83E+00] | 2.1E+00 | 3.47E+01 3.5E+00 |[3.74E+00] | 1.4E-01 | 1.50E+03 2.7E-01
Duplicate of JTOFD4 | J10FC8 | 11/9/2005 | 6.56+00 2.1E+00 | 3.08E+01 3.9+00 |3.42E+00| | 1.7E-01 | 1.56E+03 2.8E-01
Splitof JIOFD4 | J10FHO | 11/9/2005 | 1.76+00 | U| 1.8E+00 | 5.83E+01 3.25E+01 |1.13E+01| U | 1.7E+00 | 1.32E+03| | 1.77E+01
Crib DZ-06 J10FDS | 11/9/2005 |2.14E+00| | 2.1E+00 | 1.09E+01 5.2E+00 |3.76E+00 1.5E-01 { 5.79E+01 2.8E-01
Crib DZ-07 JI0FDE § 11/9/2005 |1.556+00| U| 2.2E+00 | 1.0E+01 56E+00 |1.11E+00 1.96-01 | 1.10E+02 2.7E-01
Crib D2-08 J10FD7 | 11/9/2005 | 2.50E-01 [ U] 2.1E+00 | 4.75E+00 3.2E+00 | 6.86-01 1.5E-01 | 7.21E+01 3.1E-01
Crib DZ-09 J10FDB | 11/9/2005 | 9.39E-01 | U | 2.1E+00 | 2.36E+00| U | 5.6E+00 | 4.0E-02 | U] 1.5E-01 | 4.93E+01 3.5E-01
Crib DZ-10 J10FDS | 11/9/2005 |1.31E+00 | U{ 2.2E+00 | 2.44E+00[ U| 4.2E+00 | 3.16E-01 1.4E-01 | 2.62E+02 2.9E-01
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Table A-2. Combined Crib and Trench Deep Zone Cleanup Verification Data. (Sheet 3 of 3)

HEIS Nitrate Chromium Hexavalent Chromium
Sample Point Number Sample Date
mg/kg Q PQL mglkg Q PQL my/kg Q PQL

Trench DZ-02 J10FF1 11/9/2005 | 2.62E+00 2.3E-01 1.33E+01 5.8E-01 234E-01 | U 2.3E-01
Trench DZ-01 J10FFOQ 11/9/2005 | 1.85E+01 | D| 1.E+D0 1.26E+01 5.2E-01 2.09E-01 | U 21E-01
Trench DZ-03 J10FF2 11/9/2005 212E-01 | U] 21E01 7.9+00 5.2E-01 2.13E-01 u 2.1E-01
Trench DZ-04 J10FF3 11/10/2005 | 1.34E+00 21E-1 1.41E+01 5.3E-01 2.12E-01 u 2.1E-01
Trench DZ-05 J10FF4 11/10/2005 | 1.95E+00 2.1E-01 7.6E+00 5.3E-0% 2.86E-01 2.2E-01
Duplicate of JIOFF4 | J10FCH 11/10/2005 | 1.52E+00 2.1E-01 8.2E+00 5.2E-01 2.13E-01 U 2.1E-01
Split of J10FF4 J10FH1 11/10/2005 | 4.8E+00 5.1E-01 6.2E+00 7.5E-01 1.50E-01 u 1.56-01
Trench DZ-06 J10FF5 11/10/2005 | 2.02E-01 | U 2.E-01 6.4E+00 5.2E-01 24E-01 2.1E-01
Trench DZ-07 J10FF6 11/10/2005 | 4.29E+00 2.1E-01 9.E+00 5.3E-1 21ME01 | U 2.1E-01
Trench DZ-08 J10FF7 11/1042005 | 1.02E+02 | D| 2.1E+00 5.5E+00 5.3E-1 215601 | U 2.2E-01
Trench DZ-09 J10FF8 1110/2005 | 5.83E+01 | D | 2.3E+00 | 3.17E+01 5.8E-01 2.52E+00 2.3E-01
Trench DZ-10 J10FF9 11/10/2005 | 3.32E-01 21E-01 1.15E+01 5.4E-01 2.17E-01 U 2.2E-01
Crib DZ-01 J10FDO 11/9/2005 - | 1.14E+00 2.E-01 4.5E+00 5.3E-01 2.09e-01 U 2.1E-01
Crib DZ-02 J10FDA 11/9/2005 | 1.02E+00 2.1E-01 1.23E+01 5.3E-01 1.03E+00 2.1E-01
Crib DZ-03 J10FD2 11/9/2005 3.44E-01 2.1E-01 5.3E+00 5.3E-01 210E-01 | U 2.1E-01
Crib DZ-04 J10FD3 11/9/2005 207601 U] 21E-01 5.8E+00 5.3E-01 211E-01 | U 2.1E-1
Crib DZ-05 J10FD4 11/9/2005 | 1.22E+00 2.2E-01 2.21E+01 5.4E-01 2.96E+00 2.2E-01
Duplicate of J10FD4 | J10FC8 11/9/2005 | 1.4BE+00 21E-01 1.74E+01 5.2E-01 2.77TE+00 21E-01
Split of JIOFD4 J10FHO 11/9/2005 2.6E+00 5.1E-M1 2.22E+01 7.5E-01 1.5E-01 u 1.5E-01
Crib DZ-06 J10FD5 11/9/2005 | 2.52E+00 2.1E-01 8.6E+00 5.2E-01 2.11E-01 u 2.1E-01
Crib DZ-07 J10FD6 11/9/2005 | 5.52E+00 2.1E-01 4.8E+00 5.2E-01 2.09E-01 U 2.1E-01
Crib DZ-08 J10FD7 11/9/2005 3.89E-M1 2.1E-01 5.7E+00 5.3E-01 2.11E-01 U 2.1E-01
Crib DZ-09 J10FD8 11/9/2005 | 5.57E+00 2.3E-01 1.41E+01 5.8E-01 2.31E-0 u 2.3E-01
Crib DZ-10 J10FD9 11/9/2005 | 3.99E+00 2.3E-01 1.9E+01 5.6E-01 7.8E-01 2.3E-01
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Table A-3. Overburden Cleanup Verification Data.

Sample | HEIS | Sample Am-241 Cs-137 Co-60 Eu-154 Eu-155 Ni-63
Point | Number | Date pCilg [a]| mpA | pcilg || mpA | pcirg JQ] MpoA | peilg [a] MDA | pciig Q| MDA | pCilg Q] MDA
OB-01 | JO15L1 | 12/1/2003 | 2.9-02 | U | 1.1E-01 | 4.8E-01 2.76-02 | 3.86-02| U| 38602 | 7.56-02 | U | 7.5602] 81E02 | U | 81E-02| 7.61E-01 | U | 21E+00
D”Jp(:'fsaﬁ" Jo15M1 | 12/4/2003 | 4.3E-02 | U | 1.1E-01 | 5.2E-01 4.5E-02 | 1.3E-01 4.1E-02 | 1.26-01 | U | 1.26-01| 1.26-01 | U | 1.2601| 3.64E01 | U | 2.1E+00
Jstﬂ";f: J015M3 | 12/1/2003 | 6.6E-02 | U | 1.86:01 | 5.8€-01 1.7E-02 | 1.3E-01 1.7E-02 | -1.9E-02 | U | 5.56-02 | 5.06-02 | U | 4.8E-02| 7.7E-01 6.4E+00
OB-02 | JO15L2 | 12/1/2003 | -6.0E-02 | U | 1.2E-01] 1.4E-01 2902 | 20602 U | 2.9E-02 [ 9.1E-02 | U | 9.1E02 | 8.5E02 | U | 8.5E-02 | 1.26E+00| U | 2.1E+00
0B-03 | J015L3 | 12/1/2003 | 1.5E-02 | U | 1.1E-01| 1.3E+00 3.1E-02 | 2.4E-01 3.0E-02 | 856-02 | U | 8.5E-02] 6.3E02 | U | 6.3E-02 | 1.91E+00| U | 2.1E+00
OB-04 | J015L4 | 12/1/2003 | 0.0E+00 | U | 1.3E-01 | 4.5E-01 2.8E-02 | 4.4E-02 2.9E-02 | B5E-02 | U | 8.5E-02 | 1.2E-01 | U | 1.2E-01 | 7.00E+00| |2.0E+00
OB-05 | JO15L5 | 12/1/2003 | 4.7E-02 | U | 1.2E-01 | 3.6E+00 4.6E-02 | 2.5E-01 3.76-02 | 1.26-01 [ U [ 12601 ] 1.4E-01 | U | 1.4E-01] 2.42E01 | U | 21E+00
OB-06 | JO15L6 | 12/1/2003 | 8.8E-02 | U | 1.1E-01 | 1.0E+00 3.8E-02 | 2.9E-01 37602 | 11601 [ uT116-01] 78602 | U | 7.8602 9.84E-01 | U [ 2.2E+00
0B-07 [ Jo15L7 | 1211/2003 | 1.4E02 | U | 1.1E-01 | 5.1E-01 2.6E-02 | 3.1E-01 3.36-02 | 8.1E-02 | U [ 81E-02 ] 6.5E-02 | U | 6.56-02| 3.81E+00| {2.2E+00
0B-08 | J015L8 | 12/1/2003 | 4.3E-02 | U | 1.1E-01 | 5.5E+00 7.1E-02 | 1.6E+00 44E-02 | 1.4E-01 | U [ 1.4E01| 1.56-01 | U | 1.5E-01 | 1.17E+00 | U | 2.2E+00
OB-09 | J015L8 | 12/1/2003 | 3.4E-02 | U | 1.36-01 | 2.3E-01 3.7E-02 | 3.5E-01 3.8E-02 | 1.1€-01 | U [11E-01] 7.1E02 | U | 7.1E-02 | 4.22E-01 | U | 2.1E+00
0B-10 | Jo15Mo | 12/1/2003 | 0.0E+00 | U | 1.3E-01 | 1.9E-01 2.86-02 [ 4.1E-02] U] 4.16-02 | 8.9E-02 | U [ 8.9E02| 7.8602 | U | 7.8E-02 | 2.92E-01 | U | 2.1E+00
Sample HEIS Sample Pu-239/240 Sr-total Tritium Nitrate Mercury Cr-total Cr+6
Point Number Date pCilg |Q] MDA | pCifg | Q] MDA | pCilg |Q] MDA | mgkg |Q] PaQL | mgkg |Q] PaQL | makg @] PaL | maikg [Q] PaL
0B-01 JO15L1 | 12/1/2003 | 0.0E+00| U|2.8E-01} 1.E01 { U | 2.E-01 |-7.6E-02| U | 2.7E-01 | 2.3E+01 2.0E+00] 1.E-02 | U] 1.E-02 | 1.56E+01 T2E-01 | 2.2E-01 | U | 2.2E-1
leﬂi‘;:saltjo JO15M1 | 12/1/2003 | 3.8E-02 | U| 2.9E-01] 3.E-01 2.E-01 | 4.0E-02| U | 2.6E-01{ 2.4E+01 1.0e+00| 1.E-02 |U| 1.E-02 1.36E+01 8.1E-01 | 2.6E-01 2.2E-01
.?Cﬂlél?: JO15M3 | 12/1/2003 | 0.0E+00| U| 1.0E-01]1.1E+00 8.4E-01] 5.1E-02 3.0E-02| 2.7E+00 6.0E-02 [ 1.8E-02| U|1.8E-02] 1.1E+01 6.2E-02 | 3.5E-01| U [ 3.5E-1
0OB-02 JO15L2 | 1211/2003 | 0.0E+00{ U{2.8E-01] 2.E-03 | U] 2.E-01 | 6.0E-02 | U] 2.6E-01] 2.9E+00 1.9E-01| 2.E-02 { U| 2.E-02 $1.12E+01 7.9E-01] 2.4E-01 2.1E-01
QB-03 JO15L3 | 12/1/2003 | 0.0E+00| U | 2.6E-01] 2.E-01 2.E-01 | 5.0E-03 | U | 2.7E-01| 1.7E+01 2.0E+00] 1.E-02 | U{ 1.E-02 [ 1.31E+01 7.2E-01 ) 2.2E-01|U | 2.2E-01
0OB-04 JO15L4 | 12/1/2003 § 0.0E+00| U|2.6E-01] 3.E02 | U| 2.E-01 | -6.9E-02| U [2.2E€-01] 4.9E-01 1.96-01] 1.E-02 |U| 1.E-02 | 7.80E+0C 5.8E-01 | 3.5E-01 2401
OB-05 JO15LS | 12/1/2003 | 0.0E+00| U] 2.1E-01]| 2.E-01 2.E-01 | -1.0E-02] U{ 2.8E-01] 8.6E+00 9.9E-01] 2E-02 |U| 2.E-02 | 1.33E+]1 8.2E-01 | 2.2E-01| U] 2.2E-01
OB-06 JO15L6 | 12/1/2003 | 0.0E+00| U | 2.9E-01| 7.E-02 | U| 2.E-01 |-7.9E-02] U| 2.3E-01| 8 6E+00 1.1E+00| 2.EQ2 [ U] 2.E-02 |1.09E+O1 8.5E-01[2.2E-01fU| 2.2E-01
0OB-07 JO1SL7 | 12/1/2003 | 4.1E-02 | U | 3.2E-01| 9.E-02 | U| 2.E-01 | 5.0E-03 | U] 2.4E-01] 2.2E+00 1.9E-01| 2.E-02 | U} 2.E-02 | 1.39E+01 T.6E-01|2.2E-01 | U] 2.2E-01
0B-08 JO15L8 | 12/1/2003 | 6.2E-02 | V| 2.4E-01] 1.E-01 JU| 2.E-01 |-6.9E02| U | 2.6E-01 ] 2.4E+01 1.1E+00| 1.E-02 | U] 1.E-02 | 1.06E+01 7.9E-01|23E01|U|23E-01| T o)
0OB-09 JO15L9 | 12/1/2003 | 3.6E-02 | | 2.8E-01| 5.E-02 U | 2.E-01 |-6.7E-02} U | 2.7E-01| 5.2E+00 1.9E-01 | 1.E-02 | U] 1.E-02 }1.35E+01 8.4E-01 | 2.2E01| U | 2.2E-01 9| g
OB-10 JO15MO | 12/1/2003 | 0.0E+00| U|2.2E01]| -1.E-02 U | 2E-01 ] 2.0E-02 | U | 2.6E-01 | 2.3E+00 2.0E-01| 2.E-02 { U| 2.E-02 | 1.06E+01 8.2E-01] 2.3E-01 2.2E-01 ':UD O
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Table A-3. Land Bridge Shallow Zone Cleanup Verification Data.

Sample | HEIS Sample Am-241 Cs-137 Co-60 Eu-154 Eu-155 Ni-63 Pu-239/240
Point | Number Date pCiflg |Q| mMpA | pcitg 1@| Mpa | pciig |Q] MDA | pcitg |Q] MDA | pClig Q] MDA pcila |[@| MDA | pGilg |@] MDA
XW-1 | JoowMs | 8/13/2003 |-3.2E-02[ u]1.2E-01] 3.6E-02} U | 3.68-02] 3.56-02 | U | 3.5E-02| 1.1E-01 | U] 1.1E-01 | 8.3E-02| U | 8.3E-02] 3.65E-01 | U|22E+00| 5.E-02 | U] 3.4E-01
Fo1 Jo1vss | 10/119/2004 | 3.1E-02 |U|2.3E-01] 1.1E-01 6.3e-02[ 1.1€-01 [u1.1E-01] 1.7E-01 U] 1.7E-01 | 1.4E-01| U | 1.4E-01] -1.06E-01 | U]3.6E+00] 9.E-02 JU [ 1.7E-01
F02 Jo1Y8sg | 10/19/2004| 1.6E-01 J u|2.4E-01] 1.3E-01 21E-02] 2.86-01 2.2E-02| 5.06-02 [u] 5.98-02 | 6.4E-02 | U | 6.4E-02] -1.84E+00 | U | 3.5E+00| 2.E-02 | V| 1.8E-01
Fo3 J01Y90 | 10/19/2004 | 6.66-02 | U|2.5E-01( 8.5E-01 4.5E-02] 1.2E-01 4.2E-02| 1.4E-01 | U] 1.4E-01 | 9.9-02 | U | 9.9E-02] -3.22E+00 | U | 3.5E+00] -2.E-02 | U | 1.5E-01
Sample HEIS Sample Sr-90 Tritium Mercury Nitrate
Point | Number Date pciig |a| MDA | pcilg [ MDA | mgikg @] PaL | mgikg |Q] PQL
XW-1 Joowms | 8/13/2003 | -3.2e-02| U|2.6E-01] -3E-0a| V]| 3.E-01 | 1.E-02 | U] 1.E-02 | 1.8E-01| U] 2.E-O1
FO1 Jo1vss | 10/19r2004| -1.56-02] u|2.96-01| 5E-02 |u| 3.E-01 | 2E-02 | U] 2.E-02 | 1.1E+D0 2.E-01
FO2 Jo1v89 | 1071912004 1.4€-02 |u|2.96-01f 1E01 |U| 3.E-01 | 2.E-02 JU] 2.E-02 | 6.8E-01 2.E-01
FO3 Jo1Yoo | 1071952004 | 3.0e-01 | [25E-01]-8E-02| U] 3.E-01| 2.E-02 | U] 2.E-02 | 8.3E-01 2.E-01
Table A-4. Land Bridge Deep Zone Cleanup Verification Data.
Sample HEIS Sample Am-241 Cs-137 Co-60 Eu-154 Eu-155 Ni-63
Point | Number Date pCilg |Qj MDA pCllg | Q@] MDA pCilg |Q] MDA pCilg |Q| MDA | pCig |Q] MDA pCilg |al MDA
XF-1 | JoownNo | 8/13/2003 | 6.29e+02| |6.1E+00| 9.6500E+04| | 3.1E+01] 9.460E+03 1.5e+01 |9.28E+01| |2.4E+01]|2.1€+01] U] 2.1E+01 ] 2.370E+03| [5.2E+01
Sample HEIS Sample Pu-239/240 Sr-90 Tritium Cr Cri6 Nitrate
Point | Number Date pCilg [Q| MDA pCilg Q| MDA pCilg |Q| MDA | mgikg |Q| PQL | mgikg [Q| PQL mgkg |Q| PQL
XF-1 | JOOWNO | 8/13/2003 | 7.00E+02| | 2.6E+00] 2.150E+03 1.9E+01| -3.66E+00 | U| 2.26+01 | 9.16+00 | C| 1.E-01 | 4.E-01 Ju] 4E-01 | 1.7E+00 2.E-01
372
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APPENDIX B
DATA QUALITY ASSESSMENT
B1.1 OVERVIEW

This data quality assessment (DQA) was performed to compare the verification
sampling approach and resulting analytical data with the sampling and data quality
requirements specified by the project objectives and performance specifications
(DOE-RL 2001, 2002). The DQA completes the data life cycle (i.e., planning,
implementation, and assessment) that was initiated by the data quality objectives process.
The DQA includes the review of the field logbook information (BHI 2003, 2005) to verify
sample location, date, and time. The DQA involves the scientific and statistical
evaluation of the data to determine if they are of the right type, quality, and quantity to
support their intended use (i.e., closeout decisions [EPA 2000]).

This DQA was performed in accordance with WCH-EE-01, Environmental Investigations
Procedures. Specific data quality objectives for the site are found in the Sampling and
Analysis Plan for the 100-NR-1 Treatment, Storage, and Disposal Units During
Remediation and Closeout (SAP) (DOE-RL 2002). The DQA is based on the guidelines
presented in Guidance for Data Quality Assessment (EPA 2000). Statistical tests used
in this DQA were performed as specified in the SAP (DOE-RL 2002) and the Remedial
Design Report/Remedial Action Work Pian for the 100-NR-1 Treatment, Storage, and
Disposal Units (DOE-RL 2001).

Prior to performing statistical tests, the field logbooks (BH! 2003, 2005), sample designs
(Appendix C), and the analytical data are evaluated. A portion of the cleanup
verification data are validated for compliance with quality assurance project plan
requirements (DOE-RL 2002). Data evaluation is performed to determine if the
laboratory carried out all steps required by the SAP and the laboratory contract
governing the conduct of analysis and reporting of the data. This evaluation also
examines the available laboratory data to determine if an analyte is present or absent in
a sample and the degree of overall uncertainty associated with that determination. Data
validation is done in accordance with validation procedures (BHI 2000a, 2000b) as part
of data evaluation. After data evaluation and validation, the appropriate statistical test is
performed on the adjusted raw analytical data (see calculation briefs in Appendix C) to
determine statistical values for each contaminant.

The DQA for the 116-N-1 site determined that the data are of the right type, quality, and
quantity to support site cleanup verification decisions within specified error tolerances.
All analytical data were found to be acceptable for decision-making purposes. The
evaluation verified that the sample design was sufficient for the purpose of clean site
verification. Additional quality requirements of the quality assurance (QA) project plan
included data acquisition requirements. The cleanup verification sample analytical data
are stored in the Hanford Environmental Information System (HEIS) and are
summarized in Appendix A.

B-1
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The following subsections describe the DQA results for the 116-N-1 site, including
formal data validation, supplementary data evaluation, and field QA/quality control (QC)
program results. The statistical evaluation of the data is provided in the calculation brief
excerpts included in Appendix C.

B1.2 LABORATORY QUALITY MEASURES

All verification samples are subject to laboratory-specific QA requirements, including
instrument procurement, maintenance, calibration, and operation. Additional laboratory
requirements for internal QC checks are performed as appropnate for the analytical
method at a rate of 1 per sample delivery group (SDG), or 1 in 20, whichever is more
frequent. Laboratory internal QC checks include the following:

» Laboratory Contamination. Each analytical batch contains a laboratory (method)
blank (material of similar composition as the samples with known/minimal
contamination of the analytes of interest} carried through the complete analytical
process. The method blank is used to evaluate false-positive results in samples due
to contamination during handling at the laboratory.

 Analytical Accuracy. For most analyses, a known quantity of representative analytes
of interest (matrix spike [MS]) is added to a separate aliquot of a sample from the
analytical batch. The recovery percentage of the added MS is used to evaluate
analytical accuracy. For analyses not amenable to MS techniques (e.g., gamma
energy analysis) or where analytical recovery is corrected via internal standards
(e.g., alpha spectral analyses), accuracy is evaluated from recovery of the QC
reference sample (e.g., laboratory control spike or blank spike sample).

e Analytical Precision. Separate aliquots removed from the same sample container
(replicate samples) are analyzed for each analytical batch. The replicate sample
results (evaluated as relative percent differences [RPDs)) are used to assess
analytical precision.

» QC reference samples. A QC reference sample is prepared from an independent
standard at a concentration other than that used for calibration, but within the
calibration range. Reference samples provide an independent check on analytical
technique and methodology.

Laboratories are also subject to periodic and random assessments of the laboratory
performance, systems, and overall program. These assessments are performed by the
Washington Closure Hanford QA group to ensure that the Iaboratorles are performing to
meet laboratory contract requirements.
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B1.3 DATA VALIDATION

After sampling was completed, all of the fixed-base laboratory data from one SDG,
K0118, were validated by third-party validation to Level C per WCH-EE-01,
Environmental Investigations Procedures, Procedure 2.5, "Data Package Validation
Process." Level C validation procedures are specified in Data Validation Procedure for
Radiochemical Analysis (BHI 2000b) and Data Validation Procedure for Chemical
Analysis (BHI 2000a).

Under the Level C validation procedure, the following items were reviewed, as
appropriate, for each analytical method (Tech Law 2006a, 2006b, 2006c):

Sample holding times

Method blanks -

MS recovery

Surrogate recovery

MS/MS duplicate results

Sample replicates

Associated batch laboratory control sample results

Data package completeness

Achievement of required (or contractual) detection limits (RDLs).

® ® & & & & o 9 0

Data flagged as estimated (i.e., "J") indicate that the associated concentration is an
estimate but that the data may be used for decision-making purposes. Data flagged as
below detection limits (i.e., "U") indicate the contaminant was analyzed for but not
detected and the concentration is below the minimum detectable activity (MDA) for
radionuclides or the practical quantitation limit (PQL) (i.e., reporting limit) for
nonradionuclides. For nonradionuclides, nondetects are reported as the PQL. For
radionuclides, nondetects report the actual value obtained from analysis (positive or
negative but less than the MDA) except for limited analyses where no value can be
calculated. In these cases, the MDA is reported. This situation is applicable for sample
results that are below detection limits. All other validated results are considered to be
accurate within the standard errors associated with the methods.

The adequacy of laboratory QA/QC was evaluated for precision, accuracy,
completeness, and target detection limits (TDLs) pursuant to the SAP (DOE-RL 2002).
In the data validation it was reported that, of the data given formal validation, the
laboratory met the standards for performance for precision (+30%}), accuracy (+30%),
and completeness (>90%). Comparison of the contract required detection limit (CRDL)
(also known as the RDL) with the respective MDA or PQL is discussed in Section B1.4.
The validated SDG K0118 contains 23 samples. A summary of deficiencies noted
during validation of SDG K0118 follows.
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B.1.3.1 Radiochemistry

The DQA noted no major deficiencies. Minor deficiencies noted during validation
include the following:

All holding times were acceptable.
All preparation blank results were acceptable.

Two equipment (field) blanks (J10FC1, J10FC3) were submitted with SDG K0118.
No contaminants of concern (COCs) were detected in the equipment blanks.

All MS recovery results were acceptable, except for the nickel-63 result. Nickel-63
was not included in the MSs. Because of the lack of MS analysis, all nickel-63
results in SDG K0118 were qualified as estimates and flagged “J.”

All laboratory duplicate resuits were acceptable.

Two sets of field duplicates samples (J10FC0/J10F94 and J10FC2/J10FB4) were
submitted in SDG K0118. If both sample and replicate activities (or concentrations
in nonradiochemistry analyses) are greater than five times the CRDL and the RPD is
less than the QC limit (30%), no qualification is required. All field duplicate results
were acceptable.

Reported analytical detection levels for undetected analytes are compared against
the RDLs to ensure that laboratory detection levels meet the required criteria.
Forty-one COCs exceeded the RDL. Under the Washington Closure Hanford
statement of work, no qualification is required. Elevated cesium-137 levels caused
the nondetected analyte quantitation limits to increase.

The completion percentage was 100%. Data package completeness is based on
the percentage of data determined to be valid (i.e., not rejected).

B.1.3.2 Inorganics

The DQA noted no major deficiencies. Observations noted during validation, including
minor deficiencies, are as follows:

All holding times were acceptable.

All preparation blank results were acceptable.

Two equipment (field) bianks (J10FC1, J10FC3) were submitted with SDG K0118.
No COCs were detected in the equipment blanks.

All MS recovery results were acceptable.
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All laboratory duplicate results were acceptable.

Two sets of field duplicates samples (J10FC0/J10F94 and J10FC2/J10FB4) were
submitted in SDG K0118. All field duplicate results were acceptable.

Reported analytical detection levels are compared against the RDLs to ensure that
laboratory detection levels meet the required criteria. All analytes met the RDL.

The completion percentage was 100%. Data package completeness is based on
the percentage of data determined to be valid (i.e., not rejected).

B.1.3.3 Wet Chemistry

The DQA noted no major or minor deficiencies. The following items are noted in the
validation report:

All holding times were acceptable.
All preparation blank results were acceptable.

Two equipment (field) blanks (J10FC1, J10FC3) were submitted with SDG K0118.
No analytes were detected in the equipment blanks.

All accuracy results were acceptable.
All laboratory duplicate results were acceptable.

Two sets of field duplicates samples (J10FC0/J10F94 and J10FC2/J10FB4) were
submitted in SDG K0118. All field duplicate results were acceptable.

Reported analytical detection levels are compared against the required gquantitation
limit to ensure that laboratory detection levels meet the required criteria. All analytes
met the required quantitation limit.

The completion percentage was 100%. Data package completeness is based on
the percentage of data determined to be valid (i.e., not rejected).

B1.3 LABORATORY DATA EVALUATION

The formal data validation described in the previous section included evaluation of only
one SDG (SDG K0118); however, DQA is required for all SDGs. Therefore,
supplementary data evaluation was performed on the remaining SDGs. The following
paragraphs include the results of the data evaluation of all SDGs.

To ensure adequate data quality, DQA investigators reviewed the objectives in the SAP
(DOE-RL 2002) to determine the context for assessing the data. The context for -
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assessing the data includes evaluating the sample data using the statistical
methodology of the SAP (included in the calculation brief excerpts in Appendix C) and a
comparison of analytical results to the PARCC (precision, accuracy, representativeness,
completeness, and comparability) parameters as specified in the SAP (DOE-RL 2002).
This section summarizes the results of the PARCC parameter comparison and presents
an evaluation of the affected data.

» RDL Comparison: Reported analytical detection levels were compared to the RDLs
(also referred to as CRDLs). When detected results are obtained, evaluation of
detection limits is not performed. The data validation and supplemental data
evaluation noted any analyses in which the detection limit (MDA or PQL) was above
the RDLs for nondetected analytes.

The reported MDA or PQL was above the RDL for the following COCs:

— Americium-241: 0 of 25 nondetect results
— Cesium-137: 0 of 8 nondetect results
— Cobalt-60: 6 of 18 nondetect results
-~ Europium-154: 30 of 35 nondetect results
— Europium-155: 33 of 43 nondetect results
— Nickel-63: 0 of 27 nondetect results
—  Plutonium-239/240: 0 of 24 nondetect resuilts
— Strontium-90: 0 of 19 nondetect results
— Nitrate: 0 of 3 nondetect results

- Mercury: 0 of 22 nondetect results.
— Total chromium: 0 of 0 nondetect results

— Hexavalent chromium: 0 of 15 nondetect results

The elevated MDAs observed for cobalt-60, europium-154, and europium-155 were the
result of “dead time” in the detection method caused by elevated levels of cesium-137
~ that lowered the analytical sensitivity to these analytes.

Because ali of the reported values for the MDAs and the PQLs for the nondetects for
these COCs were less than the applicable remedial action goals (RAGs), the associated
data are of sufficient quality for decision-making purposes (DOE-RL 2002).

All other nondetected analyses of COCs had detection limits below the RDL.

Precision and Accuracy Evaluation: Analytical accuracy and precision were evaluated
by examination of the percent recovery and RPD between the main and duplicate
samples, between the main and split samples, and between the main and the
Washington State Department of Ecology (Ecology) split samples. Only the COCs
detected at five times the detection limit (or greater) are used for data analysis with
regards to accuracy and precision. The calculation of RPDs is included in the 95%
upper confidence limit calculation briefs presented in Appendix C.
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The RPDs for laboratory duplicates were within acceptable limits for all COCs.

The RPD for the laboratory splits were within acceptable limits for all COCs, except as
follows:

o For the crib shallow zone analysis of the split samples, nitrate had an RPD of 56.8%.

e For the trench deep zone analysis of the split samples, strontium had an RPD of
35.7%.

e For the overburden (shallow zone) analysis of the split samples, total chromium had
an RPD of 37.3%.

The RPD for the Ecology splits were within the acceptable limits for all COCs, except as
follows:

» For the trench shallow zone analysis of the split samples, nitrate had an RPD of
60.6%.

» For the crib deep zone analysis of the split samples, strontium-90 had an RPD of
69.1%.

o For the trench deep zone analysis of the split samples, strontium-90, chromium
(total), and nitrate had RPDs of 43.4%, 44.1%, and 90.7% respectively.

Also for americium-241 the laboratories generally use two analytical methods. The two
methods include gamma spectroscopy identified in HEIS with the "GAMMA_GS"
method name and an americium isotopic method identified in HEIS with the

"AMCMISO IE_PLATE_AEA" method name. When an americium-241 analysis is
requested for a site in conjunction with a gamma-emitting radionuclide analysis, results
from both methods are provided by the laboratory for americium-241. Both methods are
equally suitable for analysis of americium-241. The results of the isotopic americium
method were used for cleanup verification. Results from both methods are consistent
and indicate very low levels of americium-241.

B1.4 FIELD QA/QC

Field QA/QC measures were used to assess potential sources of error and cross-
contamination of soil samples that could bias results. Field QA/QC samples are
summarized in Table B-1. All main and QA/QC sample results are presented in
Appendix A.

B-7
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Table B-1. Summary of Field Quality Control Samples.
Main Equipment . ) .
Sample Area Sample Blank Duplicate Split Ecology Split
Crib shallow zone J10F94 J10FCA J10FCQO J10FC4 NA
J10F91 NA NA NA WDOE-SZC-02
J10F93 NA NA NA WDOE-SZC-04
J10F96 NA NA NA WDOE-SZC-07
Trench shallow zone J10FB4 J1OFC3 J10FC2 J1OFCS NA
J10FB0 NA NA NA WDOE-SZT-01
J10FB3 NA NA NA WDOE-SZT-04
J10FB6 NA NA NA WDOE-SZT-07
Crib deep zone J10FD4 NA J10FC8 J10FHO WDOE-DZC-05
J1OFDO NA NA NA WDOE-DZC-01
J10FD9 NA NA NA WDOE-DZC-10
Trench deep zone J10FF4 NA J1OFC9 J10FH1 - NA
J10FF1 NA NA NA WDOE-DZT-02
J10FF6 NA NA NA WDOE-DZT-07
JI0OFF9 | NA NA NA WDOE-DZT-10
Land bridge shallow JOOWMS NA NA NA N1T-XW-1
zone Jo1Y88 NA NA NA WDOE-CSA-FO1
Jo1Y89 NA NA NA WDOE-CSA-F02
JO1Y90 NA NA NA WDOE-CSA-F03
Land bridge deep zone | JOOWNO NA NA NA NA
Overburden JO15L1 NA JO15M1 JO15M3 N1-0B-01
JO15L2 NA NA NA N1-0B-02
JO15L3 NA NA NA N1-0B-03
JO15L4 NA NA NA N1-0B-04
JO15L5 NA NA NA N1-0B-05
JO15L6 NA NA NA N1-0B-06
JO15L7 NA NA NA N1-0B-07
J105L8 NA NA NA N1-0B-08
J105L9 NA NA NA N1-08-09
J105M0 NA NA NA N1-CB-10

Ecology = Washington State Department of Ecology

NA = not applicable
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B1.5.1 Equipment Blank Samples

Equipment blank samples were collected as part of the QA/QC measures for the
116-N-1 Crib, trench, land bridge and overburden. The blank sample results for this site
were less than detection for all COCs.

B1.5.2 Field Duplicate Samples

Duplicate samples were collected to provide a relative measure of the degree of local
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to
evaluate precision in the analytical process. The field duplicates are evaluated by
computing the RPD of the duplicate samples for each COC. Only analytes with values
above five times the TDLs for both the main and duplicate samples are compared.

For field duplicate samples (J10FCO, J10FC8, J10FC2, J10FC9 and J0O15M1), none of
the RPDs were greater than the control limit of 30%.

B1.5.3 Field Split Samples

Split samples were collected to provide a relative measure of the degree of variability in
the sampling, sample handling, and analytical techniques used by commercial
laboratories. The field main and split samples are evaluated by computing the RPD of
the split samples for each COC to determine the usability of the verification data. The
U.S. Environmental Protection Agency Contract Laboratory Program duplicate sample
comparison methodology, USEPA Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review (EPA 1994), is used as an initial test of the data
from the splits. The calculation of RPDs was made for analytes with determined
concentrations above five times the TDLs or CRDL for both the main and split sample.
Where the calculation of RPDs was not appropriate, the data has been evaluated and
will be commented on in the following sections as needed.

For field split samples (J10FHO0, J10FH1, J10FC4, J10FC5, and J015M1) two of the
RPDs were greater than the control limit of +/-30%. J10FC4 exceeded this limit for
nitrate in the crib shallow zone. J10FH1 exceeded the limit for strontium-20 for the

trench deep zone. All other split RPDs were within the +/-30% range.

Field QA/QC sample results tend to suggest a degree of heterogeneity. Even
distribution of the contaminants throughout the matrix is not iikely to occur in nature and
is difficult to achieve in prepared standard materials. Difficulty in producing truly
homogeneous mixtures of soils is well known, and the lack of homogenous samples
often times results in high RPDs. It is likely that more essentially inert material (e.g.,
larger size rocks or cobble) was present in one sample. As all values for nitrate were
significantly below the RAGs by a larger amount than the potential heterogeneity in the
samples, this does not effect the useability of the data. The RPD (35.7%) for strontium-
90 was only slightly above 30% as is to be expected with the higher residual levels of
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this COC in the deep zone. The 95% upper confidence limit value for strontium-90 in
the deep zone is acceptable for the intended use of the data.

B1.5.4 Regulator Split Samples

In addition to the field split samples described above, Ecology split samples were
collected for the 116-N-1 crib, trench, land bridge, and overburden.

The crib had Ecology splits for samples J10F91, J10F93, J10F96, J10FD4, J10FDO,
and J10FD9. They were WDOE-SZC-02, WDOE-SZC-04, WDOE-SCZ-07, WDOE-
-DZC-05, WDOE-DZC-01, and WDOE-DZC-10, respectively.

The trench had Ecology splits for samples J10FB0, J10FB3, J10FB6, J10FF1, J10FF86,
and J10FF9. They were WDOE-SZT-01, WDOE-SZT-04, WDOE-SZT-07, WDOE-DZT-
02, WDOE-DZT-07, and WDOE-DZT-10, respectively.

The land bridge had Ecology splits for sampies JOOWMS, J01Y88, J01Y89, and J01J90.
They were N1T-XW-1, WDOE-CSA-F01, WDOE-CSA-F02, and WDOE-CSA-F03,
respectively.

The overburden had Ecology splits for samples JO15L1, JO15L2, JO15L3, JO15L4,
JO15L5, JO15L6, JO15L7, JO15L.8, JO16L9, and JO15SMO. They were N1-OB-01, N1-OB-
02, N1-OB-03, N1-OB-04, N1-OB-05, N1-OB-06, N1-OB-07, N1-OB-08, N1-OB-09, and
N1-OB-10, respectively.

The U.S. Environmental Protection Agency Contract Laboratory Program duplicate
sample comparison methodology, USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Data Review (EPA 1994), is used as an initial test of
the data from the splits. Three criteria are described in these guidelines:

1. If both main and split results are below detection, no further analysis is required.
2. If both main and split results are greater than five times the TDL, the RPD was
computed. This RPD is compared to +/-35%. Where the calculation of RPDs was

not appropriate, the data has been evaluated and commented on as needed.

3. If either the main or split result is greater than five times the TDL, then the difference
is computed. This difference is compared to two times the TDL.

For Ecology splits, five of the RPDs were greater than the control of +/-35%:
o WDOE-DZC-10 and WDOE-DZT-07 exceeded the RPD for strontium-90 in the crib

deep zone and the trench deep zone, respectively. The RPDs for strontium-90 for
the other 10 Ecology split samples were acceptable.,
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s WDOE-DZT-10 exceeded the RPD for chromium in the trench deep zone.

e WDOE-SZT-07 and WDOE-DZT-10 exceeded the RPD for nitrate in the trench
shallow zone and trench deep zone, respectively. The RPDs for nitrate for the other
10 Ecology splits samples were acceptable.

Field QA/QC sample results tend to suggest a degree of heterogeneity. Even
distribution of the contaminants throughout the matrix is not likely to occur in nature and
is difficult to achieve in prepared standard materials. Difficulty in producing truly
homogeneous mixtures of soils is well known, and the lack of homogenous samples
often times results in high RPDs. It is likely that more essentially inert material (e.g.,
larger size rocks or cobble) was present in one sample. As all values for nitrate were
significantly below the RAGs by a larger amount than the potential heterogeneity in the
samples, this does not effect the usability of the data. The RPDs for these two samples
(43.4% and 69.1%) for strontium-90 are to be expected with the higher residual levels of
this COC in the deep zone. The 95% upper confidence limit value for strontium-90 in
the deep zone is acceptable for the intended use of the data. The RPDs for chromium
were only exceeded in 1 sample (44.1%), and the other 11 sample RPDs were
acceptable for chromium. Considering the heterogeneity of the sample, this single RPD
exceeding the criteria does not effect the useability of the data.

B1.6 SUITABILITY OF DATA

The conclusion of the DQA is that the data are of the right type, quality, and quantity to
support the intended use. Detection limits, precision, accuracy, and SDG completeness
were analyzed to determine if any analytical results should be rejected as a result of
QA/QC deficiencies. All COC analytical data were found to be acceptable for decision-
making purposes, and the raw data are acceptable for calculating the required statistical
values.
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Dose Conversion Factor {and Related) Parameter Summary
File: HEAST 2001 Morbidity
0 3 3 Current ¥ Parameter

Nenu 3 Parameter 3 Value * pefaoitr °* Name
ARARAARRRARIANARRAMBARKEARARAARRARRANKIGURANAR AR RJURAKRKK UMUK CRRKEAR AN EAR KA A XA RARAARAA AR IARA A

B-1 ? Dose conversion factors for inhalation, mrem/pCi: 3 3 ’
B-1 3 Ac-227+D } 6.720E+00 * 6.720E+00 > DCF2( 1)
B-1 ¢ Am-241 * 4,460E-01 ¥ 4.440E-01 * DEF( ?)
B-1 7 Co-60 Y 2.9906-04 ' 2.190E-04 * DCF( 3)
8-1 * £s-13T+0 ¥ 3.1906-05 ¥ 3.190E-05 ' DCF2( &)
8-1 * Eu-154 ? 2.B80E-04 ¢ 2.860E-04 * DCF2({ 5)
B-1 ? Eu-155 1 4.940E-05 ' 4.140E-05 ' DCE2( 6)
B-1 ¥ Ni-63 ! 6.290E-06 * £.290E-06 * DCF2( 7)
B-1 3 Np-23T+d ? 3.400E-01 ' 5.400£-01 * DCF2( B)
B-1 % Pa-23% ? 1.280E+00 ¥ 1.2B0E+00 * DCF2( %)
B~1 ¥ Py-239 * 4.200E-01 ¥ 4.290€-01 ? DLF2(10)
B-1 ¥ Pu-240 3 4,290E-01 * 4.290E-01 2 DCF2(ID)
B-1 * Ra-228+D * 5.080€-03 ¢ 5.080€-03 ? OCF2(12)
B-1 ! Sr-90+D ¥ 1.3106-03 * 1.310E-03 * DCF2{13)
B-1 7 Th-228+D ? 3.450E-01 ¢ 3.4506-01 ? DLF2C14)
B-1 ! Th-220+b b 2.160E+00 * 2,160E+00 1 DCFI{15)
B-1 ! Th-232 ¥ 1.640E+00 * 1,640E+00 * DCF2({16)
8-1 * uU-233 b 1.3508-D1 ' 1.3506-01 * DCF2(17)
B8-1 * u-2354 ! 1.2308-01 * 1.230€-01 * DCF2{18)
B-1 * u-23% ! 1.2506-0% ' 1.250E-01 ¢ DCF2¢19)
3 3 H E
D-1 * Dose conversion factors for ingestion, mremspCi: N ! d
D-1 3 Ac-227sD 5 1,480E-02 > 1.4B0E-02 * DCF3C 1)
D1 1 AR261 ' 3.6L0E-03 * 3.5406-03 ¢ DCF3C 2)
B-1 * Co-60 ? 2.690E-05 > 2.590E-05 * DCF3( 3)
D-1 1 Cs-13740 * 5,000E-05 * 5.000£-05 ¥ DCF3( 4)
0«1 ¥ Eu-154 ¥ 9.550E-06 * 9.550E-06 * DCF3( 5)
-1 % Eu-155 } 1.5308-06 ¥ 1.530E-06 * DCF3( &)
p-1 @ Ni-&3 3 5.7T0E-Q7 * 5.770E-07 * OCFI( 7)
D=1 ¥ Np-2374D * &.640E-03 * 4 .440E-03 7 DCFI( B)
D-1 ? Pa-231 ¥ 1.060E-02 3 1.060E-02 * DCFX 9)
D-1 * Pu-239 ¥ 3.540E-03 * 3.540€-03 * DLF3(10)
D-1 1 Pu-240 3 3.540E-03 3 3.5408-03 * DCF3(11)
D-1 7 Ra-228+p ¥ 1.440E-03 O 1.4408-03 * BCF3(12)
D-1 ? sr-90+0 * %.530E-04 ° 1,530E-04 * DCF3(13)
B-1 ¥ Th-228+D * 8,080E-Q4 * B.0B0E-04 ¥ DLF3(14)
D-1 3 Th-229+p } 4.030E-03 ° 4.030E-03 * DCF3¢15)
b-1 * Th-232 P 2.7306-03 ° 2.7306-03 ¥ DCF3(16)
-1 * =233 P 2. 890E-04 * 2.850£-04 ' DCF3CIT)
D-1 ¥ U-2354p } 2.670E-04 * 2.670E-04 * DCF3(18)
B-1 * y-23s * 2.690E-04 * 2.890E-04 ¥ DCF3(19)
3 2 X 3
D-34 ¥ Food transfer factors: ! ! N
B-34 3 Ac-227+h , plant/soil concentration ratio, dimensioniess 3 2.500E-03 * 2.500E-03 * RYFC 4,T)
0-34 & Ac-227+b , beef/livestock-intake ratio, (pCi/kQ)/(ptisdy  * 2.000E-05 * 2.00GE-05 * RTF( 1.2)
0-34 > Ac-227+ , milk/livestock-intake ratie, (PCI/L)/(RCi/fd}  * 2.000E-05 ' 2,00CE-D5 * RTFC 1.3)
D-34 7 ’ 3
0-34 3 Am-241 , plant/eoil concentration ratio, dimensionless  * 1.000E-03 ° 1.D00E-D3 3 RTF( 2,1)
0-34 ¢ Am-241 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)  * 5.000E-05 ' 5.D00E-05 * RTFC 2,2)
D-34 3 Am-241  , wilk/livestock-intake ratio, ¢pCi/L)/f(pCisd) * 2.DO0E-06 * 2.000E-06 * RTF¢ 2,3)
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Dose Conversion Factor (and Related) Parameter Summary {continued)
File: HEAST 2001 Morbidity

0 3 } Current Y Parameter

] Parameter 3 Value 1 Defaylt ! Name

wnumunmmmmnnmmmnmmmmummmnmm&mmummmm

D-34 ? Co-80 , plant/soil concentration ratioc, dimensionless ' B.000E-02 * 8.000E-G2 * RTF( 3, 1)
p-34 ¥ Co-60 , beef/livestock-intake retio, (pCi/fkg)/(pCi/d) ! 2.000E-02 * 2.000€-02 * RTF{ 3,2)
D-34 3 Lo-60 , milk/{ivestock-intake ratio, (pCi/L}/(pCi/d} 5 2.000E-0% * 2.C00E-03 * RTF{ 3,3)
n.;‘ 1 1 5 5

D-34 7 Cs-137+D , plant/soil concentration ratio, dimensionless 3 4.GOOE-02 * 4.QDOE-02 5 RTFL 4,12
D-34 * {s-137+D , beef/livestock-intake ratio, (pCi/kg}/{pCisd) 3 3.000£-02 * 3.000E-G2 * RTF( 4,2
D-34 * Ce-137#) , mitk/livestock-intake ratio, {pCi/L)/{pCi/d) 3 B.GOOE-03 * B.000E-83 ? RTF( 4,3}
D_u 3 ] 3 1

D-34 ¥ Eu-154 , plant/soil concentration ratio, dimenstonless 3 2.500E-03 ' 2.500€-03 * RIF( 5,1)
D-34  Eu-154 , beef/livestock-intake ratio, {pCi/kg)/{pCi/d) 1 2.000E-03 * 2.000E-03 ¥ RTF( 5,2)
D-ﬁ * Eu-15¢ , milk/livestock-intake ratio, {pCi/L)/(pCi/d) » 2,000E-05 * 2.D00E-05 * RTF{ 5,3)
D~ k] 3 ] 3

D-34 7 Eu-155 , plant/soil concentration ratio, dimensionless 1 2.500E- 03 3 2.500E-03 * RTF( 6,1)
D-34 3 Eu-155 , beef/livestock-intake ratio, (pCi/kg)s(pLi/d} 1 2.000E-03 * 2.000E-03 * RYF( 6,2)
D-34 1 Eu-155 , milk/livestock-intake ratio, (pCi/L)/(pCisd) 3 2.000E- 05 ¥ 2.000E-05 * RTF( 6,3
0-3‘ ] 3 ¥ H

b-34 * Ni-63 , plant/soil concentration ratic, dimensionless * 5.000E-02 ¥ 5.000E-02 ? RYFC 7,1)
D-34 ° Ni-63  , beef/livestock-intake ratio, (pCi/Kgy/{pCisd)  * 5,00DE-03 5 5.000E-03 * RYF( 7,2)
D-34 ¥ Ni-43 , milk/livestock-intake ratio, (pCisbL)/s(pCi/d) 4 2.000E-02 * Z.000E-02 * RYF{ 7,3)
9.3‘ ] 3 3 3

D-34 ! Np-237+D , plant/soil concentration ratio, dimensionless * 2.000E-02 ¥ 2,000E-02 ¥ RTF( B,1)
D-34 1 Np-237+D , beef/livestock-intake ratie, (pCi/ke)/(pCi/d) * 1.000E-03 ° 1.000E-03 * RYF( B,2)
D-34 * Np-2374D , mitk/livestock-intake ratic, (pLi/i)/(pCisd) ¥ 5.000E-06 1 5.000E-06 ¥ RTF( B,3)
B-S‘ 3 . ¥ 3 3

0-34 * pa-231 , plant/scil concentration ratio, dimensionless 3 4.000E-02 * 1.000E-02 ® RTFC 9.1)
D-34 % Pa-231 , beef/livestock-intake ratic, (pCi/k@)/(pCisd) 3 5,000£-03 3 5.000E-03 ¥ RTF( 9,2)
D-34 * Pa-231  , milk/livestock-intake ratio, (pCisL)}/(pCi/d) ¥ 5.000E-06 * 5.0008-06 * RTF( 9.3)
D..“ 3 3 2 3

D-34 ? Pu-23% , plant/soi! concentration ratio, dimensionless * 1.000E-03 * 1.000£-03 * RTF(10,1)
D-34 1 Pu-239 , beef/livestock-intake ratic, (pCifkg)/(pCi/d} ¥ 1,000E-04 * 1.000E-04 * RTF(10,2)
D-34 7 Pu-239 , milk/livestock-inteke ratio, (pCi/L)/(pCird) ¥ 1.000E-B4 ' 1.06GOE-06 * RTF(10,3)
D-“ 3 ] 3 3

D-34 3 PU-240 , plant/soil concentration ratio, dimensioniess ¥ 1,000E-03 * 1.000E-03 * RTFL11,1)
0-34 * Pu-240 , beef/livestock-intake ratie, (pCiskg)/{pCi/d) § 1,000E-04 * 1,000E-D4 * RTF(11,2)
D-34 Y Pu-240 , milk/livestock-intake retio, (pCisL)/(pCisd} ¥ 1.000E-06 ¥ 1.000E-0& * RTF(Y1,H)
9-3‘ 3 . N 3 ¥ 3

D-34 7 Ra-228+D , piant/soil concentration ratio, dimensioniess * 4.000E-02 3 4.0006-02 5 RTF(12,1)
0-34 * Ra-228+D , beef/livestock-inteke ratio, (pCi/kg)/(pCisd) ¥ 1.000E-03 * 1.000E-03 * RYF(312,2)
D-34 * Ra-228+D , mitk/livestock-intake ratio, (pCisL)/(pCi/d} 5 1.000£-03 * 1.000E-03 * RTF(12,3)
0.3‘ 3 ¥ 3 3

D-34 3 Sr-90+ , plant/soil concentration ratio, dimensionless ¥ 3.000E-01 * 3.000E-01 * RTF(13,1)
D-34 7 Sr-90+D , beef/livestock-intake ratio, (pCiskg)/(pCisd} 3 8.000£-03 * 3.00CE-D3 ¥ RTF(13,2)
D-34 ¥ $r-90+D , milk/livestock-intake ratio, (pCi/L)/(pCisd) 5 2.000E-03 * 2.000E-03 * RYF(13,3)
D'M 3 3 3 ]

D-34 1 th-228+0 , plant/soil concentration ratio, dimensionliess ¥ 1.000E-03 ' 1.000E-03 ¥ RYF(14,1)
D-34  Th-228+D , beef/livestock-intake ratio, (pLi/ke}/(pCisd) 5 1.000E-04 T 1.000E-04 * RTF(14,2)
D-34 ¥ Th-228+) , milk/livestock-intake retic, (pCisL)/(pCi/d) 3 5,000E-06 7 5.000E-06 ¥ RTF(14,3)
9-3‘ b b 3 L]
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] 1 3 Uger ¥ 1 Used by RESRAD ¥ Parameter
Menu ? Paremeter 5 Input 3 Defeult * (If different from user input) * Name
ACAAUARARAULRRRARARKAARKARRARMARE RIS KRERRLUCE IR RARAMAEA RGOSR AR KRR R R AR AR ARARARRREICOEA IR IIAAR AN,
RO11 * Area of contaminated zone (n*2) ¥ 3.6045+04 * 1.000E+04 * - * AREA
RG11 * Thickness of tontaminated zone (m) ¥ 4 ,600E+00 * 2.000E+00 ° - * THICKD
RO1Y * Length parallei to agquifer flow (m) ¥ O1.200E+02 ¥ 1.DO0E+Q2 7 - T LCZPAQ
RO11 * Basic radistion dose Limit ¢mremsyr) ¥ 1.5006401 * 2.500E+0% ° e ¥ BROL
RO1Y  Time since placement of materisl Cyr) 3 0.G00E+00 ¥ 0.0DOE+00 * [ LR ¢ |
RO1% * Times for calculations (yr) ¥ 1,0006+00 ¥ 1.000E+0Q ® - PR
RC11 # Times for calculstions (yr) * 3.C00E+00 ¥ 3,000E+00 * . P T 3)
RO11 * Times for calculations (yr) + 7.000e+00 2 1.000E+01 * e 2 TC 4)
RO1Y ? Times for calculations (yr) T 1.2006+01 ¢ 3.000c+01 ¢ - P15
RO11 3 Times for calculations (yr) ¥ 3.0006+01 ° 1.000E+02 ! e L (4 3
R011 % Vimes for calculations (yr) * 1.000E+02 * 3.000E+02 * .- TN
RC11 * Times for calculations (yr) * 1.450E+02 ¥ 1.000E+0% - Py 8)
RC11 ? Times for calculations (yr) * 3.000E+02 ¥ 0.000E+00 * wae PIHY)
RO11 ? Times for calculations (yr) + 1,000E+03 * (.000E+00 7 —en ¥ oI(10)
3 3 3 ] ¥
RO12 * Initial principal radionuclide (pCi/g): Am-241 ¥ 5.500¢-0% * 0.000E+00 ? TSI 2)
RO12 3 tnitial principal radicruclide (pCi/g): Co-40 * 1.2%0E-0% * 0.0DDE+0D * --- YU D
RO12 * Initial principst radiomuclide (pCisg): Cs-137 * 3.5006-0% * 0,000E+00 * 3 81 &)
RO12 # Initisl principal radioruclide (pCisgd: $r-90 ! 1.80CE-01 * 0.000E+06 * -ne SIS
RO12 * Concentration fn groundwater (pCi/L): Am-241 ! not used * 0.0O0E+00 * e SN2
RO12 * Concentration in grouncater (pCi/L): Co-60 ° not used * 0.DO0E+0D * .= AL LG}
RO12 * Concentration in groundwater (pCi/L}: Cs-137 I not used * 0.DOQE+00 * . YW 4)
RO12 : Concentration in groundwater (pCi/L}: Sr-90 3 not used ' 0.00CE+30 * == 3 IS
H 1 3 3
RO1Z 7 cover depth (m) ' 1 0.0008+00 ' 0,000E+00 * === 3 COVERD
RO13 ! Density of cover materfal (g/ca**3) ' not used * 1.50GE+00 * o i DENSCV
RO13 * Cover depth erosion rate {m/yr) ' not used 5 1.000E-03 ? .- ¥ wev
RO13 * Density of contaminated zone (g/cw*v3) ¥ 2.000e+00 ' 1,500E+00 * e ¥ DENSCZ
RO13 ' Contaminated zone erosion rate (n/fyr) 5 1.0006-03 7 1.00GE-03 * --- 3 vez
RC13 * Contaminated zome total porosity ¥ 3.000£-01 * 4,.000£-01 * wer 3 TRCE
RO13 * Contaminated zone field capacity ' 2.500£-01 ¥ 2.000E-01 * me- Y FCCZ
ROT3 * Coptaminated zone hydraulic conductivity (m/yr) ' 2.5006+402 7 1.0006+01 * e 3 HOCZ
RO13 * Contaminated Tone b parameter * 4.050E+00 * 5.3008+00 * --- ! BCZ
ROM3 * Aversge anrual wind speed (m/sec) ¥ 3.400E+00 * 2,0006+00 * - 1 WIRD
RO1Z * Wumidity in air (g/m**3) ! not used ¥ B.0O0E+00 ! .- 1 HMID
RO13 * Evapotranspiration coefficient ¥ 9.100E-01 * 5.000€-071 * --- 3 EVAPTR
RO13 * precipitstion (m/yr) ' 1.600E-01 * 1.000E+00 * “e- ¥ PRECIP
RO13 ¥ Irrigation (m/yr) ! 7.600E-01 * 2.000E-01 * - Rl
RO13 * trrigation mode ! overhead * overhead Y b 1 IDITCH
RO13 * Ruroff coefficient ' 2.000E-01 * 2.000E-0% * “ee 1 RUROFF
RO13 * watershed area for nearby stceam or pondd (m*%2) ' 1.000E+06 ! 1.0D0E+06 ¥ - ! WAREA
RO13 * Accuracy for sater/soil computations ' 1.000E-D3 * 1.000E-03 * ne Y EPS
3 1 3 3 ¥
ROT4 ¥ Density of satursted zene {g/cn**3) ! 2.000E+00 * 1,500E+00 ? e I DENSAQ
RO14 * Saturated zone totai porosity ! 3.000E-01 * 4.000E-01 * e ' TIPS
RO14 * Saturated zone effective porosity 1 2.500E-01 * 2,000E-01 ° .- ' EPSZ
RO14 * Saturated zome field capacity 5 2.000E-01 * 2.000E-01 3 .- ¥ OFCS2
RO14 * Saturated zone hydraulic conductivity (m/yr) 3 5.5306+03 1 1.000E+02 ¥ .- ¥ HCsz
RO14 * Saturated zone hydrautic gradient ¥ 1.250E-03 * 2.000E-02 * e } HawT
ROY4 * Saturated zone b parameter ' not used * 5.300E+00 ? .- ' Bsz

C-8
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Site-Specific Parameter Summary (continued)

0 3 T User bl s Used by RESRAD ¥ parmmeter

Henu ¥ Parameter T Input Y Default ! (If different from user input) * Nome

JURARGRRRARAR IR MIR K AR ARARIAR AARARAR AR KRR KRS RIARAKIR KR IARKARKARA R KANRA j

ARARARRARKRLARICE LA KRR IATAANA R KRR ARAN

R014 * Water table drop rate (m/yr) 3 (,000E+00 ¥ 1.000€-03 * . v
RO14 7 Well pump intake depth (m below water table) 3 &,600E+0D * 1,.000F+01 ¥ === * DuIBT
RD1A * Model: Nondispersion (WD) or Mass-Balance {MB} ¥ b ' oMb 3 . 1 MODEL
RO14 3 Well pumping rate (m**3/yr) 3 2,SDOE+02 I 2.5008+02 * e P

’ 5 T ¥ ¥
RO1S ¢ Number of unsaturated tone strata 1 1 * - ¥ NS
RG15 1 Ungst. zore 1, thickness (m) 3 1.790E+01 ? 4.0006+00 * T (1)
RO15 7 Unsat. zone 1, soil density (g/cm™*3)  2.00DE+00 ' 1.5Q0E+0( @ - ' DENSUZ(1)
RG1S ! Unsat. zome 1, total porosity ¥ 3,000€-01 ¥ 4,000E-01 * . IR
RGNS * Unsat. zone 1, sffective porosity ' 2.300E-01 * 2.000E-01 * b * ERIZL)
RO15 * Unsat. zone 1, field capacity ¢ 2.500E-01 ' 2.000E-01 ? .- ¥ OFCUR(T)
ROY5 2 Uneat. zone 1, soil-spacific b parometer 1 4. 050E+00 * 5,300E400 * .- * B
RDI5 * unsat. zone ¥, hydraulic conductivity (w/yr) b 2.500€+02 ¥ 1.0008+01 o ' HOUZ(T)

] 3 1 3 ]
RO%S 3 Distribution coefficients for Am-241 4 : 3 ’
RDIS 7  Contaminated zone {ca**3/g) s 2.000E+02  2.0006+01 3 3 DEMUCC( 2)
ROY6 ?  Uneaturated zone 1 (ca™*X/q) b} 2,0D0E+02 ¥ 2,000E+01 * .- ¥ DCRUCUC 2,1}
ROVS > Saturated zone (ewt*3/g) ¥ 2.0006+02 * 2.000E+0G1 * --- ) OCHUCS( 2)
#016 ¥ Leach rate (/yr) ' 0.000E+00 * 0,000E+00 ¥ 4.341E-05 7 ALEACHL 2)
R016 > Sotubility constant 3 0.000E+00 * 3.000E+00 ° not used 3 SOLUBKC 2

] 3 r 3 T
R016 ? pistribution coefficients for Co-60 ! 3 s '
RO16 7 Contaminated zome {cm¥*3/g) * 5,0006401 * 10006403 ° * DLNUCC( 33
016 3 Unsaturated zone 1 (coa*3/g) 1 5,000e+0% 7 1.000€+03 * LA ¥ pesucut 3,1)
RO16 2 Saturated zone {c*3/g) Y 5.0008+01 ¥ 1.000£403 ? --e * pewucs( 3)
RG1S *  Lemch rate (/yr) * 0.0008+00 * 0.0008+00 ° 1.7336-04 ¥ ALEACH( 3)
RG16 *  Solubflity constant * 00006400 * 0.0DCE+00 * ot used 3 SOLUBKC 3)

1 3 3 3 1
RO1S * Distribution coefficients for Cz-137 * + ¥ #
RG16 ' Contmminated zone (cm**3/g} ' 5.000E+01 ¥ 1.000E+03 * --- ? DONUCC( 43
RDI&6 ' Urmatursted zone 1 {cm**3/g) ¥ 5.0006+01 * 1.000E+03 .- 5 DCNUCIK 4,17
ROYS *  Saturated zone (cw¥*3/g) * 5.0006+01 * 1.000E+03 * - B DCMICS( 4)
RO16 ' Leach rate (/yr} * 0.0006+0G * §.000E+00 * 1.7336-04 * ALEACH( 4)
RO1S6 *  Solubility constant Y 0.0006+00 * 0.900E+0Q 3 not used FOBOLUBKC 4)

] 1 3 1 1
RO16 * Distribution coefficients for Sr-90 4 ’ ! 1
R016 *  Conteminated zene (cm*3/g) 1 1,500e+01 * 3,000€+0) * - + pomc(13)
ROYS *  Unasturated zone 1 (owt*3/g) ? 1.5008+01 ' 3.0006+01 * == ! DONOCU(13,1)
RO1S *  Saturated zone (cm**3/9) 3 1.5008+31 > 3.000€401 ° e ¥ DENUCS(13)
RGYS ' Leach rate (/yr) ' Q.000E+00 7 0.00DE+GG ! 5.743E-04 ! MLEACH(13}
ROte ¥ Solubility constant ? 0,0008+00 > 0.000E+00 ° ot used b OSOLUBK(13}

¥ 1 H 3 3
ROY6 ? Distribution coefficients for deughter Ac-227 ! * ' 4
OIS *  Contaminsted zone (cn*v3/g) * 20006407 3 2.000E+01 3 DENUCEC 1)
RO16 *  Unsaturated zore 1 {cn**3/g) * 2.0006+01 = 2_GOOE+01 °* == 1 powucuC 1,1)
RO1& *  Seturated zone (ca*3/g) 3 2.000E+01 * 2.000E+01 ° =-- A DENCSC 1)
RO1S 3 Leach rete (/yr} 3 0.0006+00 * §.C00E+00 ? 4. 316E-04 1 ALEACH( 13
ROIS *  Solubitity constant 3 0,000E<00 * ¢.000€+00 * ot used * SOLUBKC 1)
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Summary = 116-K-1 RESRAD Evaluation of Combined Crib and Trench
File @ 116-%-1_RESRAD_Shallow_Zone.RAD
Site-Specific Parameter Sumary (continued)
¢ ' * yUser 3 1 Used by RESRAD ' parameter
Menu * Parameter P input * Default ? (If different from user input) Nore
ARAARARKANMAKRRIRARARAK AR RARAARE KIMLOERRAARERANARRAAR AR AR ARRRAR AR RIIRR KRR IR

R018 ' Contamination fraction of milk | 31 ’ 0. 100E+01 * FMILK

3 ] ] 3
RC19 * Livestock fodder intake for meat (ko/day) * 6.BODE+01 ¥ 6.300E+01 - Y LFIS
RO1% * Livextock fodder intake for mitk (kg/day) * 5.500E+D1 ¥ 5.5C0£+01 ? .=- 3 LF1&
RO1Y 7 Livestock water intake for meat (L/day) # 5.000E+D1 ¥ 5,0006+01 * - NS
RU19 ' Liveatock water intake for milk (Lsday) * §.600E+02 * 1.60DE+02 * wun 3 LWl
RO 7 Livestock soil intake {kg/day) 3 5.pDGE-01 ' 5.0005-01 * - 3 15§
RO1S * Mass loading for foliar deposition (g/m**3) 5 1.D00E-04 * 1.00DE-C4 ! --- * MLFD
RO1% * Depth of soil mixing laysr {m) Y 1.5006-01 * 1.500£-01 * --- ' DM
RG1P ! Depth of roots (m) 1 9. 000E-01 * 9.000£-07 ? e ¥ DROOT
RO19 ! Drinking weter fraction from ground water 3 1.000E+00 * 1.GOOE+O0 @ wew T FGWDMW
RO1? ' Nousehold water fraction from ground water ¥ pot used * 1.000£+00 ? - b OFGMHH
RD19 * Livestock water fraction from ground water * 1,000E+00 ? 1.000E+00 ¥ e I OFGMLW
RO19 ¢ Irrigation fraction from ground water * 1,0008+00 ° 1,.00CE+QG ? - * FGWIR

] 13 3 1 3
R198 * Wet weight crop yield for Non-Leafy (kg/m**2) ¥ 7.000E-01 * 7.000-01 @ === LR 44}
R198 ! Vet weight crop yield for Leafy {kg/m**2) * 1.5006+00 ' 1.5008+00 * . T ¥(2)
R198 ! Yet weight crop yield for Fodder (kg/me2) * 1.100£+00 * 1.100€+00 * - T YW3)
R198 ? Growing Sesson for Non-Leafy (years) ’ {.7D0E-01 * 1.700€-01 * e ¥ OTECY)
R198 ' Growing Sesson for [eafy (years) ' 2.500E-01 * 2.500€-01 ¢ - ¥ OYE(2)
R198 * Growing Season for Fodder {years) 5 8,000E-02 ¥ 8.000E-02 * ae- ' TE(D)
R198 ' Transiocation Factor for Non-leafy ' 4.000€-0 * t.0002-01 3 --- P TIVY)
R1968 * Translocation Factor for Leafy 1L 000800 * F,000E+00 * e ¥ FIVE2)
R198B ' Translocation Factor for Fodder 5 1.000E+00 ¥ %,000E+00 * - *TIVE3)
R198 ’ Dry Foliar interception Fraction for Non-leafy °* 2.500€-01 * 2.500-01 ? --- * RORYL1)
R198 3 bry Foliar Interception Fraction for Leafy v 2.5006-01 ¥ 2.500€-01 ? .- T ORDRY(Z)
R198 * Dry Foliar Interception Fraction for Fodder * 2.500E-01 * 2.5008-01 ? - * RORY(Z)
R198 ' Wet Foliar Interception Fraction for WNon-Leafy * 2.500E-01 * 2,500E-01 - *ORRET(Y)
R197 ! Wet Foltiar Interceptfon Fraction for Leafy + 2.5006-01 % 2.5006-01 ? e ¥ ORMET(2)
R198 ' Wet Foliar Interception Fraction for Fodder * 2,5008-01 * 2.5006-01 ¥ LRl ¥ RWET(3)
R198 ! Weathering Removal Constant for Vegetation * 2.0005+01  2.000E+01 ? an- ? WLAM

3 ¥ ] ] 3
C14 * C-12 concentration in water (g9/cm*3) ot used ¢ 2_000E-05 ! --- § C1AuTR
€14 * ©-12 concentration in contaminated soil (g/9) ' not used ' 3.000E-02 ? - LA F{+ 4
€14 ? Fraction of vegetation carbon from soil ¥ mot used Y 2.00CE-02 ° - * OSOH.
C14 ¥ Fraction of vegetation carbon from air f not used ' 9.800E-0t ¢} .- ¥ CALR
Cl4 7 C-14 evesion layer thickness in soil (=) ¥ mot used * 3.00QE-01 * e 3 DNC
C14 1 C-14 evasion flux rate from soil {1/sec) ' not used ' 7.000E-G7 3 --- 1 EVEN
C16 3 C-12 evesion flux rate from soil {1/sec) ¥ not used ¢ 1.000E-10? -.- 1 REVSN
Ci4 O Fraction of grain {n beef cattle feed 3 not used * §.GODE-OY ! - * AVFGA
C14 1 Fraction of grain in milk cow feed ¥ not used ¥ 2.000E-01 ¢ . ¥ AVEGS
C14 ! DCF correction fector for gaseous forms of C14  ? not used * B.B94E+DY ? . ¥ COZF

¥ b | 3 ’ s
STOR ' Storage times of contaminated foodstuffs (days): * 3 ! ¢
STOR *  Fruits, non-lesfy vegetables, and grain 3 1,4008+01 3 1,400E401 ? .- * STOR_TC1)
STOR * Leafy vepetsbles * 1.000£+00 3 1.000&+00 ? --- 1 BTOR_T(2)
STOR * Milk 3 1,000E+00 7 1.000E+00 ? an- ¥ STOR_T(3)
STOR ? Meat and poultry ' 2.000E+01 7 2.0008+D1 ? - * STOR_T{&)
STOR *  Fish ¥ 7.000£+00 7 7.000E+00 * “-. * STOR_T{5)
STOR *  Crustacea and mol lusks ¥ 7.000E+00 ' 7.000E+00 * wm- ¥ STOR_T(6)
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Samary @ 116-N-1 RESRAD Evaiustion of Combined Crib and Trench
File 1 114-N-1_RESRAD_Shallow_Zone.RAD
Site-Specific Parameter Summery {cmumed) ’
fi] ¥ ! User ' Used by RESRAD 5 Parametsr
Herw ¥ Parameter t ' pefault ? (If different from user input) ! Name
munmumumm;f ARRGRARAAX AU AMCA AR AR AR R AR AR AR ARARRARAAR ALK

$TOR *  Well water  1.0002+00 ' 1.000E+00 3 -.- ' STOR_T(D)
STOR *  Surface water 7 9.0008+00 * 1.000E+00 * s 1 STOR_T(&)
STOR *  Livestoek fodder ¥ 4500401 ' 4500401 ¢ v ! STOR 7(9)

3 ] ) ] 3
2021 * Thickness of building foundetion (m) * not used ' 1.5002-01 * * FLOORY
RO21 ¥ Buik density of building foundation {g/cn™*3)  * not used ! 2.400E+0Q ° s I DENSFL
k021  Total porosity of the cover materisi P not used ' 4.000£-01 3 .- *TPCY
2021 * Total porosity of the building foundation ' not used O 1,0006-01 ? ' TPFL
ROZ1 * Volumetric watar contant of the cover material * not used ? 5.0006-02 ? --- 5 PH2OCY
ROZ1 * volumetric water content of the foundation 1 not used * 3.0006-02 3 .- ! PH2OFL
RO21 ¥ piffusion coefficient for radon gas (m/sec): ' ' 3 s
RO21 *  in cover materiat P not used 2 2.000E-04 3 - ¥ DIFCY
RO21 *  In foundation materisl ' not used * 3.0006-07 * --- ' DIFFL
RO21 *  in contaminated zone soil P onot used  2.0006-04 % we- * DIFCZ
ROZ1 * Radon vertical dimennion of mixing (m) ? ot used * 2.0006+00 * - AL
/021 3 Average building air exchange rate (1/hr) ' not used * 5.0006-01 * .- b REXG
ROZ1  Height of the buiiding (room) (m) ! oot used ' 2.5008+00 ¢ “en T HRM
ROZT * Bullding interior eres factor ! not used ' 0.000E+00 ! --- ? FA)
k021 3 Building depth beiow ground surface (m) ! not used *-1.000E+00 3 - * DMFL
ROZ1 * Emarwting poser of Rn-222 gas ! pot used * 2.500£-01 ! - T EMANA(Y)
RO2Y * Emmnating power of RAn-220 gas ? not used * 1.500E-07 ! - ¥ EMANA(2)

a 3 3 1 1
TITL * Number of graphical time points ! &4 * =ee ! ~e- * NPTS
Tll’l. 3 Huilul number of integration peints fer dou ¥ 5 * see 1 .- *LYMAX

¥

of integration

points for

mn umber KYMAX
IIIlf!iﬂﬂﬁﬂlifﬁﬁlIHINHH]HHIII!{!HIIIllmII!Hliitﬂllﬂﬂlti!lllIﬂlifﬂlitﬂIIitﬂllitiliftillfiii!mml“lft!l
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Summary : 116-¥-1 Combined Crib and Trench Deep Zone RESRAD Eveluation
File ¢ 116-N-1_RESRAD Deep_Zone.RAD
Dose Conversion Factor {and Related) Parameter Summary
File: HEAST 2001 Norbidity .
[ 3 ' Current 3 }  Parameter
Merw ? Parameter ' ¥Yalue * Dpefault 3 Name

nwmummnumxmmmwmmmmnmwm&mmmmmn

B-1 ! Dose conversion factors for inhalation, mrem/pCi: 3 3
B~1 3 Ac-227+D } 6,7208400 ¥ 6.720E+00 * DCF 1)
B-1 * Am-241 P4 A40E-01 7 4440E-01 * DCF( 2)
8-1 ? Co-60 ¥ 2.190E-C4 * 2.190E-04 * DCF2( 3)
8-1 ! Cs-137H * 3.190E-05 * 3.190E-05 1 DCF2( 4)
B-1 7 Eu-154 3 2.860E-04 * 2.860E-04 * DCF2( 5)
B-1 ? Eu-155 ¥ 4.160E-05 * 4.140E-05 * DCF( 6)
B-1  §-3 ? 6,400E-08B ¥ &£.400E-08 * DCF2( T)
B-1 7 Ni-&3 P 6.290E-06 * 6.290E-06 1 DCF2( 8)
B-1 ? Np-237+D ¥ 5.400E-01 * 5.400E-01 * DCF2(¢ 9)
B-1 ! Pa-231 5 1.2806+00 * 1.2B0E+00 * DEF2¢10)
B-1 7 pu-239 Y 4,290E-0% ¥ 4.290E-01 * DCF2(11)
B-1 ! Pu-240 ¥ 4.290E-07 ? 4.290E-01 * DCF2¢12)
B8-1 7 Ra-228+D ¥ 5.080E-03 * 5.080E-03 * DCF2(13)
B-1 * Sr-9040° ¥ 1.310E-03 * 1.310E-03 * DCF2(14)
B-1 ? Th-228+D * 3.450E-01 * 3.A50E-D7 ! DCF2(15)
B-1 * Th-229+D ¥ 2.160E+00 > 2.160E+00 * DLFR(16)
B-1 * Th-232 P 1.640E+00 ¥ 1.640E400 * DCF(YT)
B-1 ? U-233 * 31.350E-01 * 1.350E-01 * OCF2(18)
B-1 * U-235+D ' 3.230E-07 * 1.230E-01 ! DCF2(19)
B-1 ' U-234 ! 1.250E-07 ? 1.250E-01 * DCF2(20)
1 ] 3 3
D-1 ! Dose conversion factors for ingestion, mrem/pCi: ! 3 4
D-1 3 Ac-227+D ¥ 1.480E-02 * 1.480E-02 ¢ DCF3( 1)
D-1 * Am-241 1 3.640E-03 7 3.640E-03 ¥ DCF3( 2)
D-1 3 Co-60 ¥ 2.690E-05 * 2.690E-05 * DCF3( 3)
D=1 3 Cs-137+D 7 5.000E-05 * 5,000E-05 ’ OCF3( 4)
p-1 ¥ Eu-154 ¥ 9.550E-06 * 9.550E-06 1 DCF3( 5)
0+1 3 Eu-155 ¥ 1,530E-06 * §.530E-06 * DCF3( 6)
p-1 3 §-3 ¥ 6,400E-08 ° 6.400E-08 * DCF3( 7)
D-1 3 ¥i-63 3 5.770E-07 * 5.7706-07 * DCF3( 8)
B-1 3 ¥p-2374D 3 4. GA0E-03 ¥ 4_440E-03 * DCF3( 9)
p-1 3 pa-231 ¥ 1.060E-02 * 1.060E-02 * DCF3(10)
B-1 ? Py-239 ¥ 3.540£-03 ' 3.540E-03 * DCF3(11)
B-1 ¥ py-240 ¥ 3,540£-03 * 3.540E-03 7 DCF3(12)
D-1 3 Ra-2284D ? 1.440E-03 * 1.440E-03 3 OCF3(13)
9+1 3 Sp-90+0 Y 1,.530E-04 * 1.530E-04 * DCF3(14)
b1 7 Th-228+D > 8.080E-04 ' B.0BDE-04 * DCF3(15)
B-1 3 Th-229+0 ¥ 4.030E-03 * 4.030E-03 3 DCF3(16)
B-1 * Th-232 > 2.T30E-03 ' 2.730E-03 % DCF3(17)
B-1 * y-233 ? 2.89GE-04 ° 2.89CE-04 ' DCF3(18)
D-1 3 U-235+p * 2.6T0E-04 ° 2.670E-04 ' DCF3(19)
b-1 ¥ u-236 ? 2.690E-04 * 2.690E-04 ' DCF3(20)
L ] 3 3
D-34 ¥ Food transfer factors: ¥ ‘ 3 !
D-34 3 Ac-227+ , plant/soil concentration ratio, dimensionless  * 2.5006-03 * 2.500€-03 * RTE( 1,1)
D-34 ¥ Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.0006-05 ¥ 2.000E-05 * RTFC 1,2)
D-34 1 Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 2.00CE-05 * 2.000£-05 * RTF{ 1,3)
D-“ H 3 3 1
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Dose Comversion Factor (and Related) Parameter Summary (continued)
File: HEASY 2001 Morbidity
0 ¥ I Current 3 ¥ Parameter
Menu ? Parameter ! value ' Default 3 Name
[ AARAAKARKARAARRIARARRRRARRRAAKRARARAUORRARILCR AR AR RN AR RRARRAR AR AAARKA R RA AR RARRERAR AR AMA

0-34 ¥ An-241 , plent/soil concentration ratio, dimensiontess  * 1.000E-03 * 1.000E-03 * RTF{ 2,1}
D-34 ' Am-241 , beef/livestock-intake retic, (pCi/kg)/(pCi/d) * 5.000E-05 * 5.000£-05 ° RYF( 2,2)
0-36 * Am-241 |, milk/livestock-intake ratio, (pCi/L)/(pEi/d) % 2.000E-06 * 2.000E-06 * RTF( 2,3)
D-34 * 3 ] 3

D-34 ¥ Co-60 « plant/soil concentration ratio, dimensionless ¥ 8.000e-02 * B.000E-02 * RTF({ 3,1)
D-34 ¥ Co-60 . beef/livestock-intake ratio, (pCiskg)/(pCi/d) 5 Z2.000E-02 * 2.000E-02 * RTF( 3,2)
D-34 ¥ Co-60 . milkslivestock-intake ratio, (PCi/L)/(pCi/d) 3 2.000E-03 * 2,000E-03 * RTF(¢ 3,3)
D.S{' ¥ 5 3 3

D-34 * Cs-137+D , plant/soil concentration ratio, dimensioniess 3 4.D00E-02 * 4.000E-02 ¥ RYF( &,1)
D-34 3 Cg-1374D , beef/livestock-intake ratio, (pCiskg)/(pCi/d} 3 3.000E-02 ¥ 3.000E-02 ' RYF( 4,2}
D-34 ? Cs~137+D , milk/Livestock-intake ratio, (pCi/L}/{(pCisd) s 8.000E-C3 * 8.DO0E-03 * RTF( 4,3)
D-“ 1 ¥ 3 3

D-34 1 Eu-154 , plant/soil concentration ratio, dimensionless 1 2,500E-03 * 2.5006-03 * RIF( 3,1)
D-34 Y BEu-154 , beef/livestock-inteke ratio, {pCiskg)/{pCi/d} 3 2.000E-03 ¥ 2.000£-03 * RYF{ 5,2)
D-34 ? Eu-154 , milk/livestock-intake ratio, {pCi/L)/(pLi/d} * 2.000E-05 * 2.000E-D5 ¥ RTF( 5,3)
D-M 3 3 3 3

D-34 ? Eu-155 , plant/soil concentration ratio, dimensionless 3 2.500E-03 > 2.500E-03 * RTF{.6,1)
D-34 3 Eu-155 , beef/livestock-intake ratio, (pCiskg)/(pCi/d) ¥ 2.000E-03 * 2,000E-03 * RTYF( 6,2)
D-34 % Eu-155 , milk/\ivestock-intake ratio, (pCi/L)/(pCi/d) ¥ 2.000E-05 * 2.00BE-05 ¥ RTF( 6,3)
o-sf‘ 3 1 3 3

D-34 % H-3 . ptant/soil concentration ratio, dimensiontess ¥ 4.BOCE+00 ¥ 4.800E+00 7 RTF( 7,1)
b-34 ¥ H-3 . beef/livestock-intake ratio, (pCiskg)/{pCisd) 5 1,200E-D2 3 1,200E-02 * RYF(C 7,2)
b-36 ¥ H-3 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 1.000E-02 5 1.000E-D2 ¥ RYF( 7,3}
9'34 | ] 3 3

D-34 3 Ni-63 , plant/scil concentration ratio, dimensionless 3 5.000E-02 * 5.000E-02 * RTF( 8, 1)
D-34 * Ni-63 , beef/livestock-intake ratio, (pCiskg)/(pCi/d) ¥ 5.000E-03 ¥ 5.000E-C3 * RYF( 8,2)
b-34 3 Ni-63 , mitkslivestock-intake ratio, (pCi/L)/(pCi/d) ¥ 2.000E-02 * 2.000E-02 * RTF{ B,3)
9-3‘ 3 ] 3 1

D-34 T Np-237+D , plent/soil concentration ratio, dimensionless Y 2.000E-02 Y 2.000E-C2 * RTF( 9,1)
P34 ¥ Np-237+D , beef/livestock-intake ratio, (pCi/kg)/{pCi/d)} * 1.000E-03 * 1.000E-C3 * RTF( 9,2)
D-34 ¥ Np-237+D , milk/livestock-intake ratio, (pCi/L)}/{pLisd) ! 5.000E-06 * 5.000E-06 ' RTF{ 9,3)
D's‘ 3 ] 3 3

D-34 * Pa-231 , plant/soil concentration ratio, dimensionless ' 1.000E-02 ¥ 7.00DE-02 * RTF(i0, 1
D-34 * pa-231 , beef/livestock-intake ratio, {pCiskg)/(pLi/d) 3 5,0006-03 * 5.000E-03 ' RYF{10,2)
D-34 ¥ Pa-231 , milkslivestock-intake ratio, (pCisL)/{pCi/d) 1 5,000E-06 ' 5.000£-06 ¥ RYF{10,3)
0-34 3 3 ) 3

D-34 * Pu-239 , plant/soil concentration ratio, dimensiontess * 1.000E-03 ? 1.00BE-03 ¥ RTF{11,1)
D-34 ? Pu-239 , beef/livestock-intake ratic, (pCiskp)/{pCi/d} * 1.000E-04 * 1.00GE-04 * RTF{11,2)
D-34 3 Pu-239 , milk/livestock-intake ratio, (pCi/L)/(pCisd) * 1.000E-06 * 1,00CE-G6 * RTF{1L,3)
0-3‘ 3 3 3 3

D-34 ¥ Pu-240 , plantssofl concentration ratio, dimensioniesa ¥ 1.0GOCE-03 * 1.00CE-03 * RTF(12,1)
D-34 ¥ Pu-240 , beef/livestock-intake ratio, (pCiskg)/{pCisd) ¥ 4.G00E-04 * 1.000E-04 * RTF(12,2)
D-34 3 py-240 , milk/livestock-intake ratio, (pCi/L}/(pCi/d) 1 1.000E-06 * 1.000€-06 * RTF(12,5)
D-“ 3 3 3 3

D-34 3 Ra-228+D , plant/soil concentration ratio, dimensionless Y 4.0008-02 5 4.000E-D2 3 RYF(13,1)
D-34 ? Ra-228+D , beef/livestock-intake ratio, (pCiskg)/(pCi/d) ¥ 1,000E-03 * 1.000E-03 * RTF(13,2)
D-34 % Ra-228+D , milk/livestock-intake ratio, (pCi/L3/f(pCi/d) * 1.000E-03 ¥ 1.000E-03 * RTFC13,5)
D-u 3 3 3 H
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File: HEAST 2001 Morbidity
0 ¥ ¥ Current ? ¥ parameter
Merw ¥ Parameter T VYalue 7 pefault ? Nome

ARMCRARARRKLAEXAARAAARRARRAKKIMCAARKANARRRARAAR AAAR RAMAAKNARARRARKREKURAARKKERARRRAKARRARRARRARERRRARARAA

D-34 * Sr-90+0 , plent/soil concentration ratio, dimensionless  * 3.000E-01 7 3.000E-01 ¥ RTF(14,1)
D-34 * Sr-00+D , beef/Livestock-intake ratio, (pCiskg)/(pCisdy ! B.000E-b% ? 3.000E-03 * RTF(14,2)
D-; } Sr-904D |, milk/Llivestock-intake ratio, (pCi/L)/(pCisd) ? 2.000E-03 * 2.0006-03 * RYF(14,3)
[ 3 ] L B 3
D-34 3 Th-228+D , plant/soil concentration retio, dimensionless  * $.000E-03 * 1.0006-03 ¥ RTF(15,1)
D-34 * Th-228+0 , beef/livestock-inteke ratio, (pCiskg)/{ptisd}  * $.000E-04 ' 1.0006-04 * RTF{I5,2)
D-34 3 Th-228+0 , miik/livestock-intake ratio, (pCi/L)/(pCisd) * 5.000E-D6 3 5.000E-06 5 RYF(15,3)
D-34 * ] 3 H
D-34 3 Th-224D , plant/soil concentration ratio, dimensionless  * 1.000E-03 * 1.000E-03 ¥ RTF(16,1)
D-34 3 Th-229+D , beef/livestock-intske ratio, (pCi/kg)/7(pCisdy  * 1,000E-04 * 1.000E-04 ' RTF(16,2)
B+34 3 Th-229+D , milk/livestock-intake ratio, (pCisL)/(pCi/d) * 5.000E-D6 * 5.000E-06 * RTF(16,3)
b=34 3 ) ] ¥
D-34 1 Th-252 , plant/soil corcentration ratic, dimensionless ' 1.000E-03 * 4.000-03 * RYF(17,7)
D-34 3 Th-232 , beef/livestock-inteke retio, (pLiskgd/(pCi/d) ' 1.000E-D4 > 1.000E-04 * RTF(I7,2)
0-34 7 Th-232 , milk/Livestock-intake ratio, ¢pCisL)/(pti/d) ! 5.000E-06 * 5.000E-06 ¥ RTF(17,3)
b-34 ¥ 1 ] 1
D-34 7 U-233  , plant/soil concentration ratio, dimensionless 4 2.5006-03 * 2.5006-03 * RTF(18,1)
0-34 3 U-233 |, beef/livestock-intake ratio, (pCiskg)/(pCisd)  * 3.400E-04 * 3.400E-04 * RYE(18,2)
0-34 * U-233 |, wilkslivestock-intake rotio, (pCi/L)/(pCi/d) ' 6.000E-04 7 6.000E-04 * RTF(18,3)
D-34 3 1 3 3
D-34 3 U-235+D , plant/soil concentration ratio, dimensionless  ° 2,500E-03 * 2.500E-03 * RTF(19,1)
B-34 1 U-235+0 , beef/livestock-intake ratio, (pCiskgd)/(pCisd)  * 3.400E-04 7 3.4006-04 ! RTF(19,2)
D-34 3 U-235+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ¥ 6.000E-04 * 6.000E-04 * RTF(19,3)
D-34? 3 ] 1
p-34 ° u¥-236 , plant/saft concentration ratio, dimensionless ' 2,500E-03 3 2.5006-03 * RTF(20,1)
D-34 7 U-236  , beef/livestock-intake ratio, (pCi/kg)/(pCisd) ' 3.4006-04 7 3.400€-04 ° RTF(20,2)
0-34 ? u-236  , milk/livestock-intake ratio, (pLi/L)/(pCisd) ' 6.000E-04 ¥ 6.000E-04 ¥ RTF(20,3)

3 ] H L]
D-5 * Bioaccumuletion factors, fresh water, L/skg: 1 3 3
D-5 3 Ac-227+D , fish 7 1,5006401 * 1.500E+01 * BIOFAC({ 1,1)
D-5 3 Ac-227+D , crustacea and mollusks * 1,000E+03 * 1.000E+03 * BIOFAC( 1,2)
D-s 3 3 * 3
D-5 ' Am-241 , fish ! 3.000E+01 > 3.000E+01 * BIOFAC( 2,1)
D-5 ¥ Am-241 |, crustacea and motlusks 1 1,000E+C3 * 1.000E+D3 * BIOFACC 2,2)
D-s ] ] 3 3
B-5 ? Co-80 , fish ¥ 3,0006+02 * 3.000E+02 ¥ BIOFACC 3,1)
D-5 3 Co-60 , crustacea and mollusks » 2.000E+02 > 2.000E+02 ¥ BIOFAC( 3,2)
p-5 3 ¥ 5 3
D-5 ¥ Cs-13740 , fish ¥ 2.000E+03 * 2.000E+03 * BIOFAC( 4,1
D-% 1 C5-137+D , crustacea and mollusks * 1.000E+02 > 1.000E+02 * BIOFACC 4,2)
p-5 * 3 3 ]
D-% ¥ Eu-154 , fish # 5.000E+01 * 5.000E+01 * BIOFAC( 5,1)
-5 * Eu-154 , crustacea and mollusks ¥ 1,000E«03 * 1.000E+03 * B1OFACC 5,2)
p-5 2 H ] 3
p-5 ! Eu-155 , fish * 5.000E+0% 3 5.000E+01 * BIOFAC( 6,1)
b-3 * Eu«155 , crustacea and moliusks * 1.000E+03 * 1.000£+D3 3 BIOFACC 6,2)
D-5 ¥ ¥ b ) 3
b-5 % -3 « figh * 1.000E+00 * 1.000E+DD * BIOFAC( 7,1)
b-5 ? K-3 « trustaces and mollusks * 1.000E+00 * 1.0ROE+D0 * BIOFACC 7,2)
-5 3 3 ¥

C-20



CVP-2006-00004

Rev. 0
For Approval
IRESRAD, Version 6.30 Y« Limit = 0.5 year 0272372006 12:48 Pege 5
Summary ¢ 116-R-1 Combined £rib and Trench Deep Zone RESRAD Evaluation
File 2 116-H-1_RESRAD_ Deep_Zone.RAD
Dose Conversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 Morbidity :
0 3 P Qurrent 3 ' Paremeter
Menu ? Parameter > vatue 3 Dpefault ? Name

ARAKARARARRRARRARAREAREMIUARKXARRRARNKANRAARIARRRARAREERARARARARRARAAAARARRARARARAGRR AR RAA R AR A MUK BRI

b-5 Ni-63 . fish 1.0008+02 * 1.000E+02 * BIOFAC{ 8,1)

D-5 Ni-&63 , crustacea and mollusks 1.000E+02 ¥ 1.000E+02 * BIOFAC{ 8,2)

b~5 ¥

D-5 Np-237+D , fish 3.000E+01 * 3,.000E+D1 ¥ BIOFAC{ 9,1)
5 Np-237+D , crustacea and mollusks 4.000E+02 * 4.000£+02 ¥ BIOFAC( 9,2}

Pa-231 , fish 1.000E+01 * 1.000E+01 * BIOFACC10,1)

3 3 3

3 3 ¥

3 3 1]

¥ 3 ¥
D ¥ b ¥
D- 5 3 3 ¥ 3
D 5 3 3 3 a
D-5 * Pa-231 , crustacea and mof (usks 3 1.100E+02 * 1.100E+02 * BIOGFAC(19,2)
D 5 H ] ] ¥
p-5% * pu-23% , fish Y 3.000E+01 * 3.000E+01 * BIOFACCIY, 1)
D-5 ¥ Pu-23% , crustacea and mollusks 1 1.000E+02 ¥ 1.000E+D2 * BIGFAC(11,2)
u 5 ¥ 1 3 3
0-5 * Pu-240 , fish * 3.000E+01 * 3.000E+07 3 BIOFAC(12,1)
D-5 * Pu-240 , crustecea and moilusks ' 1.000E+02 * 1.000E+02 * BIOFAC(I2,2)
D s 3 3 ¥ 3
-5 * Ra-228+D , fish 3 5. 000E+01 ¥ 5.000E+01 * BIOFACC13, 1)
0-5 3 Ra-2284D , crustacea and mollusks 3 2.500E+02 ¥ 2.500E+02 * BIOFAC(13,2)
D 5 3 3 3 |
p-5 3 Sr-90+D , figh T 5.000E+01 * 4.000E+0Y 7 BIOFACCIS, 1)
D-5 % §r-90+D , crustacea and mollusks * 1,000E+02 * 1.000E+02 ¥ BIOFAC(14,2)
D s 3 b | 3 3
D-5 ¥ Th-228+D , figh 3 1.0008+02 ¥ 1,.000E+02 ! BIOFAC(15,1)
D-5 ? Th-228+D , crustacea and moliusks ' 5.000E+02 ¥ 5.000E+02 ? BIOFAC(15,2)
D 5 3 3 ¥ k|
D-5 ? Th-229+D , fish v 1.080E+02 ¥ 1.000E+G2 * BIOFAC(1S,1)
0-5 ¥ Th-229+0 , crustacea and moliusks ¥ 5.0D0DE+02 ¥ 5.000E+02 * BIOFAC(156,2)
D 5 3 3 3 3
D-5 3 Th-232 , figh 3 1.000E+02 * 1.G00E+02 * BIOFACC17,1)
D-5 3 Th-232 , crustacea and moliusks 3 5.000E+02 * 5.0G00E+02 * BIOFAC(17,2)
D 5 1 3 3 3
D-5 * u-233 , fish ! 1.00CE+0% * 1.CO0E+Q1 ¥ BIOFAC(18,1)
D-5 * u-233 . ¢rustacea and mollusks 3 &.000E+01 ' 6.000E+01 * BIOFAL(18,2)
D~ 5 3 1 3 3
D-5 ¥ U-235+4p , fish 1 1.000E+01 * 1.000E+01 ¥ BIDFACCI9, 1)
05 % U-23540 |, crustacea and mollusks 1 6.000401 * 6.000E+01 ¥ BIOFAC(19,2)
o 5 3 1 ¥ ]
D=5 ' u-23% R f1sh 3 1 OODBO‘! ' .0005-1-01 ¥ BIDFAC{20,1)
D-5 * u-236 ustacea and 000E+01 * 6,0006+07 * BIOFAC(20,2)
HEEETE

ii !If!lﬂiIiﬁfﬂ!ﬂ!iitﬂfﬂi!l1!1IHHlﬂlliﬂllitf[!ﬂiliii!liiiiiitiii!tifiitl!llﬂilltl!!!tﬂl!i
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File t V16-N-1_RESRAD Deep_Zone,RAD Peep Zone RESRAD Evaluation
o , &i ta-Spes.ific Parameter Sumwnery
User ’ ?
: Used by RESRAD ' Paramet
IM Patameter 11 ' Default I (If different from user fnput) ? a:: <
ARARARRARARERARRARKRRAKUCARARKAARARAKARAHAR RARARR:
Y A RAARARALAKERR ARG KRR LA ARRAR KARARRARAANARAR N AR RARKK
zone (W**2) 3 3,601E+04 ¥ 1.000E+D4 ? AREA
ROY1 * Thickness of contaminated zone (m} 1 7.0106401 * 2,000£+00 ¥ ;
RO11 * Length paratlel to aquifer flow (m) 1 9,2006402 ' 1.000E+02 e
R011 7 Basic radistion dose Limit (mrem/yr) 1 §.000E+00 ' 2.500E+01 ¥ - o
ROY1 ? Time since placement of muterisl (yr) » 0.000E+00 * 0.000E+00 3 - e
RO1Y ° Times for calculations (yr} 1 1.0006+00 1 1.000E+00 * Ve
2011 7 Times for calculations (yr) 1 3.0006400 ? 3.000€+00 2 4
#011 * Times for calculations (yr} 1 7.0006+00 ? 1.000€+01 S
R011 ° Times for cslculations {yr} T 1.2006401 * 3.0006+01 * e
R0M1 * Times for calculations (yr) Y 3.0006+01 > 1,000E+02 Lo
R011 * Times for caleulations (yrd 7 1.000E+02 7 3.0006+02 * CHh
%011 ' Times for calculations (yr) 3 1.460E402 ¥ -1'00E 3 - AL
RT1 ? Tiws for caleulations yr) » 30006402 3 0.0006+05 * e
mes for calculations (yr . X - el
; yr : 1.000E+03 : 0. 000€+00 : --- ! 1T(10)
ROIZ ? Initial principal radiomc H ,
R012 1 Initial principal radiomelide (oeisey: Codd » 3.1306v02  D.0006e00 » R
ROTZ 7 Initiel principat radionuclide (pCi/g): Cs-137 7 5.140€+03 * /000600 - IR
RO12 : Initial prfnc?pll radionuclide (pCifg): Eu-154 3 7.310E+00 0:0008*00 ¥ ::_ 4
RO12 ' Initial principal radionuclide (pCisgd: Eu-155 ¥ 4.910E+00 3 D.0DOE+00 * --' -
RO12 : Initial principat radionuclide (pCisg): #-3 1 1.600E+01 7 0.D00E+0D * --: B
ROT2 . Initiat prfncip-l radionuclide (pCisg): Ni-&63  + 17105402 * 0.0ACE+DD * - : A
ROTZ ! Initial principal radionuclide (pC1/ghi Pu-Z39 5 3.3406»01 7 0.000E+00 * - et
ROI2 * Initiat principal radionuciide (pCi/g): Pu-260 ? 8.000E400 * 0.000E+00 * N
RO12 : Initial principal redionuclide (pCizg): Sr-90 ¢ 9.310E+02 > 0.000E4DD * - : 4E
ROT2 ; Concentration !n grouncuater  (pCifL): Am-241 7 not used 3 0.0008+060 ¥ e 3 e
RD1Z ' concentration in groundwater (plist): Co-60 3 not used 5 0.00DE+DD * nea
R012 ' Concentration in grouncduater {pLi/L): Ce-137 2 not used * 0- H - + e o
ROIZ 1 Concentration in grounchater  (pOi/L): Eu-150 5 not used ° 0-0008+00 e
RONZ ! concentration in groundwater {pl:i/t.): Eu-155 ¢ ::t lmecl ' 0.000900 1 - s
ROT2 7 Concentration in grounckiater  (pCisL): H-3 3 not used 0000800 * nen
RO12 * Concentration ir grouncdwater {pCi/L): Ni-63 3 not used .? n°uooe+oa 1 .- e &
RO12 * Concentration in groundwater {pCisl): Pu-239 7 not used " 0- ] - ;i
RO12 * Concentration in groundwater {pcm.); Pu-240 ¥ not :ed 3 o.ﬁzg B - i
RO12 : Concentration in groundwater {(pCi/L): Sr-90 * not used ? 0:00051-00 : ::: : ::::3
3 1 1
RO13 3 Cover depth (m) 4 3 :
RO13 ? pensity of cover material {g/cn#*3) ' 1?3::38 » 2%% : - : CWEWRO
RO13 * Cover depth erosion rate (w/yr) 3 1.0006-03 * 1.000E-03 * . Ve
ROT3 * Density of contaminated zone (g/cn**3) * 2,000E+00  1.500£400 3 - ' Dew
RO13 * Contaminated zone ercsion rate (m/yr) * 1.000E-03 * 1.0006-03 > - e
RO13 * Contaminated zone totsl porosity 3 3.0006-01 7 4. ¢ o e
ROT3 * Contaminated zome field capecity " 3.9006-01 * 2.0006-01 ' oo
RO13 * Contaminated zone h i i . 21 1 000Ew01 » o ' hors
ydraulic conductivity {w/yr) 7 2.500E+02 7 1.000E+DY *
RO1E * Contsmineted zone b parseter 3 4.050E+00 ¥ 5.300E+00 * ' ocr
ROT3 ¥ Average soruat wind speed (n/sec) * 3400600 7 2.000€+00 ' uie
RO13 * Humidity in air (g/w*v3) ? 3.000€+00 * B_000E+00 * e
RO13 3 Evapotranspiration coefficient ? 5.900€-01 s'woe-m s -  EvapT
:gg : Precipitation (m/yr) 3 1:6906-01 ! 1.00f!+00 3 - : PAECIF
Irrigstion (m/fyr) ' 0.00DE«00 * 2,000E-0Y @ - 3 :lItECIP
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Site-Specific Parameter Summary (continued)

Y * PoUser ! ¥ Used by RESRAD 3 Parsmeter
Menu ? Parameter “’ put ¢ Defeult 3 (If different from user input) *  Neme
ARAARARARKRAMARKAAAAIRARLR KA RN AR KRR RALIARRRERJ A OA AR AR RARAURARN
ROT3 * Irrigation mode ¥ gverhesd ' overhead * .- 1 IDITCH
R013 * Runoff coefficient ¥ 2.000E-01 ¥ 2.000E-01 * amn I RUNOFF
RO13 * Watershed area for nearby stream or pond (m**2) 2 1.000E+06 ° 1.000E+D5 ° .- 3 WAREA
RO13 * Accuracy for watzr/soil computations 1 1.000E-03 * 1,000£-03 * .- ' EPS

3 1 3 3 1
RO%% * Density of ssturated zone (g/cw™3) ' 2.9006+00 ? 1,500£+00 * e ' DENSAQ
/014 ? Seturated zone totmi porosity ? 3.000E-0% * 4.DOOE-01 * .- 1 TPS2
8015 ? Satursted zone effective porosity * 2.500€-01 * 2,000E-01 * e ' EPSZ
R014 ? Satursted zone field capacity * 2.0006-09 * 2.000E-01 3 .- t FoSZ

R014 7 Saturated zone hydrautic conductivity (m/yr) ! 5.530E¢03 * 1.000E+02 ° - ' Hes2
2034 ¥ Saturated zone hydraulic gradient ' 1.250E-03 3 2.000€-02 * --- 3 HEWE
RO14 * saturated zone b parsmeter ! not used ' 5.300E+00 * - ! as?

%014 * Water table drop rate (m/yr) ! 0.000E+00 * %.000E-03 * - Pt
#014 * vell pump intake depth (m below water tsbie) Y 4,600E+00 ¥ 1.000E+01 ? --- 1 DMIBNT
ROT4 ? Model: Mondispersion (¥D} or Naes-Balsnce (MB) ' #D PN s e } MODEL
RO14 * Mel!l mmping rate (w™3/iyr) ' 2,500E+02 * 2,500E402 : .- P

3 3 3 3

RO1S ¢ sumber of unsaturated rore strata ! 31 * --- L
RO1S ' Unsat. zone 1, thickness (m) - 3 7.8006+00 * 4.000E+00 5 e K1)

RGIS ° Unsat. zone 1, soii density (g/ca**3} 7 2.000€+G0 * 1.500E+00 * == ? DENSUZ(Y)
RG15S * Unsat. zone 1, total porosity ¥ 3,0006-01 7 £.000€-01 * - Y OTRUZCY)
RIS * Unsat. zore 1, sffective porosity + 2.500E-01 7 2.000E-0% * .- ¥ EPUZC)
RGIS 3 Unsat. zone 1, field capacity 3 2.50606-0Y ¥ 2.000g-0% ? e bORCUZC1)
RO1S ! Unsat. zone 1, soil-specific b parameter * &,050E+00 ? 5.300E+00 ? --- ¥oBUZ(1)
ROIS ¥ Unsat. zome 1, hydraulic conductivity (m/yr} + 2.5G0E+02 7 1.000€+01 ! .- 3 HCUZCY)

H 3 1 1 ¥

RO16 * Distribution coefficients for Am-241 s 1 ! s
RO16 3 Conteminated zone (cwi*3/g) 3 2.000E+02 1 2.000£+01 * --- ! DOMUCC( 2)
RO1S ¥ Unsaturated zore 1 {cm*¥3/g) ? 2.0008+02 * 2.0006+01 ¢ > DCNUCUL 2,13
RIS ¢ Saturated zone (ca**3/g) 1 2.000E402 * 2,000£+01 ¢ Y DCMUCS( 2)
RO16 *  Leach rate U/yr) 3 0.000€+00 3 0.000E+00 * 2.850€-06 ! ALEACHC 2)
RO1S > Solubility constant * 0.CODE+O0 * 0.000E+00 ? not used 1 SOLUBK( 2)

3 3 3 3 1
RO1S * Distribution coefficients for Co-60 3 ! ! i

R014 ¥ - Contaminated zone (caf*3/g) ¥ 5.000E+01 * 1.000€+03 ? .- + pemucel 3)
ROTE *  Unsaturated zone 1 (ca**3/g) 3 5.000E+01 ¥ 1,000E+03 * --- * pCWUCUt 3,1)
#0916 > Saturated zone (co**3/3) 3 5.000E+0Y * 1.DO0E+Q3 * - * pewucse 3)
RO1S ' Leach rate (/yr} 7 0.000E+00 * 0.000£+00 * 1.138£-05 } ALEACHE ®)
016 7 Solubility conetant ' 0.000E+00 * 0.000E+0D * not used 1 SouuBxe 3)

1 1 3 3 1
RO16 ¥ Distribution coefficients for Cs-137 ! ' ¥ ¥
RO16 *  Contaminated zone (cw**3/g) + 5.000E+01 ° 1.0006+03 b ¥ DERUCC( &)
RO1S *  Unsaturated zone 1 (ca**3/g) 1 5.000E+07 ¥ 1.000€+03 ? --- ¥ DOWUICUC 4, %)
R016 °  Saturated ione {caf*3/g) * 5.D00E+DT * 1.000E+C3 ! === ! DOMKSC 4)
RO1E *  Leach rate {/yr) * 0,0006+00 * 0.000E+00 7 1.1386-05 T ALEACH{ &)
RO1S ' Solubflity constant * 0.000E+00 * 0.00OE+G0 3 not used 1 SOLUBKL 4)
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File

1] 1
Henw ¥

ROYS 5
RO16 3
RO 7
RG1SE 2
RO16 2
RMS 2

3
ROYS ?
RO16 0
RO1A 3
RO1S !
RO *
RO1S !

RO1S
RO1S
ROtS
ROtS
RO6
ROtS

ROtG
RD1&
ROTS
RO
ROT6
ROtS

1
1
1
1
)
1
1
¥
1
1
3
k]
1
3
RO16 °
RO16 ?
RO1S 3
RO74 *
RO1H 3
RO16
¥

3

1

H

3

3

¥

]

¥

¥

3

3

6
{016
RO16
RO16
ROS
RO

RO1S
RO1S
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Site-Specific Parameter Sumary (continued)

Parameter

Distribution coefficlients for Eu-154
Contamirated zone (cn**3/g)
Unsaturated zone 1 (cw**3/g)
Saturated zone (cw*3/g)

Leach rate (/yr)
Solubility constent

Distribution coefficients for Eu-15%
Contaminated zone (cw**3/g)
Unsaturated zone 1 (ce**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for H-3
Contaminated zone (cat*3/g)
Unsaturated zone 1 (car*3/g)
Saturated zone (co**3fg)

Leach rate (/yr)
Solubility constant

Distribution coefficients for Ni-63
Contaminated 2one (cm**3/g)
Unsaturated zone 1 (cwi*3/g)
Saturated zone {(ca**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for Pu-23%
Contaminated zone (cm**3/g)
Unsaturated zore 1 (caf™3/g)
Saturated zone {ca*3/g)

Leach rate (/yr)
Solubility congtant

Distribution coefficients for Pu-240
Contaminated zone (con*™*3/g)
Unseturated zone 1 (cx®*3/g)
Saturated zone (cmt¥3fg)

Leach rate {/yr)
Solubility constant

Pistribution coefficients for $r-90
Contaminated zone (co**i/g)
Unsaturated zone 1 {cm*3/g)
Satursted zone {cm**3/g)

Leach rate (/yr)
Solubility constant

¥
¥

o W e o W W W M T e W L W W L W A M R W W W M R M W R W W W W W R W M W W koW N W W W e

Uger
Input

2.000E+02
2.000E+02
2.000E+02
0.000£+00
0.000E+00

2.000E+02
2.000£+402
2.000E+02
0.0600€+00
0,000€+00

0,000+00
0.000E+00
0.000E+00
©.DG0E+00
3. 000E+00

3.000e+0Y
3. 000E+01
5. 000E+01
5.000€+00
(. 000E+00

2.000E+02
2.000E+02
2.000E+02
0.0008+00
0.000E+00

2.000E+02
2.000E+02
2.000E+02
0.0G0E+00
0. ODOE+00

1.500E+01
1.5G08+01
1.500E+0%
0.000E+00
0.000E+00

C-24

1
* Default

~4.000E+00
~1.000E+00
«1.000£+00
0.000E+00
0.00NE+D0

B I T )

1-1.000E+00
*-1,0005+00
*-1.000E+00
¥ 0.000e+00
* D.000E+C0

1.Q0CE+(3
1.000E+03
§.0COE+03
0.00CE+00
0.C0CE+00

2,00CE+03
2.000E+03
0.0006+00
0.000E+00

2.000£+03
2.J00E+03
2.000E+03
0.000¢+00
0. 000E+00

3. GO0E+OY
3.000E+0%
3.000E+0%
0.000E+0Q
0.000E+00

S
]
¥
1
3
2
3
1
1
3
3
¥
¥
3
3
3
' 2.000E+03
¥
]
¥
3
]
H
3
3
¥
¥
3
]
¥
1)
bl
1
3
1

s Used by RESRAD '
¥ (1f different from user input) *

L I T e I T T T T R I PO R PP PO PRI P R T SR PR
.
E
1

3
.
3

B I R I T T T I T R I R VO e

Palameter
Name

pawcct 5)
DENUCUC 5,13
DCNULS( 5)
ALEATK{ 5)
SOLUBK( 5)

DCNUCCL 6)
DCHUCYS 6,1}
DONICSC &)
ALEACH( 63
SOLUBKC &)

pewucet 7y
pCNUCUC 7,1)
DCMUCSC 7)
ALEACHC 7
SOLUBK( 7)

DCNUCCL 8)
pesbcue 8,13
bCRuCS{ 83
ALEACH{ 8)
soLuBK( &)

DCNUCLL 1)
POMXCLCT, 1)
DCMUCS(11)
ALEACH(11)
sowuek(11)

DERUCLE12)
DENUCII(12,1)
DENUCS(12)
ALEACH{12)
SOLUBK(12)

DCNUCC(14)
BCNUCU(14,1)
DONUCS(14)
ALEACH{ 14 )
SOLUBK( 343

X



1RESRAD, Version £.30 T Limit =2 0.5 year
summary : 116-N-1 Cembined Crib ancd Trench Deep Zone RESRAD Evaluation

File

0
Menu

1
13

1 116~N-1_RESRAD_Deep_Tone.RAD

$ite-Specific Parameter Summary {continued)

Parameter

RARKARLR KRR CGUUOUE ALK A KR KARAN
RM6 * Distribution coefficients for dauphter Ac-227

RO16
RO16
RO16
ROIS
RO1&

RO1&
RO16
RO16
RO16
RO16
RO1S

RO
RO%6
RU1S
RO16
RO1S
RO1S

/016
ROYE
RO1S
RO1&
RIS
RO16

RO16
RO1S
R6
ROV6
RO16
RO16

RS
ROV
RO
RO16
ROVG
ROVS

RO1G
RO16
ROYS
RO16
RO
s

]
1
3
3
3
3
1
]
L
]
1
¥
3
)
3
)
1
1
1
¥
5
1
L
H
]
¥
¥
H
¥
3
3
1
3
)
3
3
3
¥
¥
13
X
»
3

Contaminated rone (cm**3/g)
Unsaturated xone 1 (cn*3/g)
Saturated zone {ea®¥3/g)
Lesch rate (/yr)

Solubility constant

pistribution coefficients for dauphter Np-237
Contaminated zone (ce*3/g)
tUrsaturated zone 1 (cm™™3/3)
Saturated zone (ca*3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficinents for deughter Pa-231
Contaminated zone (cwm*¥3/g)
Unsaturated zont 1 (ca®*3/g)
Saturated zone {(cw**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Ra-228
Contaminated zone (om™*3/g)
Unsaturated rone 1 (ca*3/y)
Saturated zone (ea*3/g)
Lesch rate {/yr}
Solubility constant

Distribution coefficients for deughter Th-228
Contamirated zone (cm™3/g)
Unsaturated zone 1 (ca*3/g)
Saturated zone (ca**3/9)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Th-229
tontaminated zone (cm™*3/g)
Unsaturated zone 1 (cx**3/g)
Satursted zohe (cw**3/9)
Leach rate {/yr)
Solubility constant

Distribution coefficients for daughter Th-232
Contaminated zone (ca*3/g)
Unaatureted zone 1 (ca*3/g)
Saturated zone (cm**3/g)
Lesch rate (/yr)
Sotubility constant

¥ Usger 3

02/25/2006 12148 Page 9

¥

Used by RESRAD
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7 parameter

3 Input } Default 3 (1f different from user imt) 3 Name

)

v 2.000E+04
3 2.0008+01
+ 2.000E+D1
+ {1,000€+00
3 9.000E+00
¥
H
3

=1.000E+00
#-1.000E+00
$41.000E+00
0.000€4G0
0.000E+00

5.0006+04
5§ . 000E+BY
5. 000E+0Y
0., 00NE+00
0.000E+00

3
]
|
3
3
H
¥
1
3
1
1
]
]
¥
3
3
1
3
]
3
3
1
1.000E+02 *
1.000€+02 *
1,000£402 *
0.000E+00
0.000£+00 3
1

1

3

3

3

k]

3

3

3

3

]

3

3

+

3

3

¥

3

2_000E+2
2.000E+02
2.000E+02
0. 000E+B0
0.000E+00

2.0008+02
2.000E+02
2.0006+02
0.0006+00
0.000£+00

2.0006+02
2.000E+02
2.000£+02 ¥
0.000E+00 *
,000E+00

3
3
E)
3
b}
bl
1)
+
3
1
3
i
k)
k
3
H
H
3
3
1
1
1
1
1
3
3
3
3
1
1
1
1
¥
5
3
3
1

C-25

2.000E+01
2. 0008+01
2.000€+01
.000+00
4. 000E+00

5.000E+01
5.0006+0%
5.0006+01
0.000E+D0
0,000E+00

7.G00E+01
7.000E+01
7.000E+01
0.000E+00
0.000E+00

4. 000E+O4
4.000€+04
&.QOOE+H0G
0,000E+00
0. 000E+00

6,000€+04
5.000E+04
&.000E+04
0. CQ0E+QC
0.000E+00

6. 000E+04

P I T R I T R R L R |

2.634E-05
not used

2.574E402
2, 57hE02
2.5T4E02
2.214E-D6
not used

not used

DONLICEC 13
DONUCUC 1,1}
BCRUES 1)
ALEACHC 1)
SOLUBKY 13

beNuCC, 93
oCNucu( 9,1)
DCNUCSL 9)
ALEACH( 93
SOLUBKY 93

DCHUCCC 103
DONUCUCE, 1)
DCNUCS{ 10}
ALEACHC18)
SOLUBK( 10)

DENUCCE13)
PENUEL(13, 1)
DONUCS{13)
ALEACK(13)
S01,UBK(13)

DENUCCC15)
DEHUCU{15,1)
DENUCS(153
ALEACH{15}
SOLUBKC 15}

DENLCCT T6)
DCRUCU{16,1)
DLNLCS( 14}
ALEACH{ 16}
SOLUBK( 163

DENUELC17)
DLRUCU(17,1)
DENUCS(IT)
ALEACHL{Y7)
SOLUBK( 172

O I T ST L B N N R L R L



1RESRAD, Versfon 6.30 Te Limit = 0.5 year
Susmary : 116-#-1 Combined Crib and Trench Deep Zone RESRAD Evaluation

62/23/2006 12:48 Page 10

File 5 116-N-1_RESRAD Deep Zone.RAD
$ite-Specific Parsmeter Summ:
1] 3 1 User ]
Meny * Parameter ! Input 3 Default
RARRKARARRRRIAR AL
RO1E * Distribution coefficients for daughter U-233 3
RO1& ' Contaminated rone {cm**3/g) ¥ 2.000E+D0 ' 5.000E+0%
RO16 Unsaturated zone 1 (car*3/g) * 2.0006+00 * 5.000E+0%
RO16 > Saturated zone (cwW**3/g) ! 2.G00E+00 * 5,000€+01
RO16 *  Leach rate (/yr) # 0.000E+00 * D.0COE+00
RO1& *  Solubility constant * 0.C00E+00 * §.000E+00
¥ } 3
RO16 ¥ Distribution coefficients for daughter U-235 1 3
ROYS *  Contaminated zone {(cm**3/g) 3 2.000E+00 ? 5.000E+0%
RO16 *  Unsaturated one 1 (cmv™3/g) 1 2.0008+00 * 5,000E+01
RO16 ¥ Setursted zone {cn**3/g) ! 2.000E+00 * S.0DDE+DY
RO16 *  Leach rate (/yr) 1 0.000e+0C * $.000E+D0
RO16 *  Solubility constent ! 0.000E+0G * 0.DO0E+00
1 3 1 H
RO16 * Distribution coefficients for daughter u-236 ' 1
RO16 * Contaminated zone (cn**3/p) ' 2.0006+G0 1 5.000E40]
ROIS ¥ Unsaturated zone 1 (cA**3/g) ' 2.0006+00 ¥ 5.0006+01
RO1E *  Saturated zone {cu@*3/g) ' 2,0006+00 3 5.000E+01
RO16 ¥ Leach rate {/yr) ! 0.000E+00 ° D.D00E+0D
ROJS *  Solubility constant ' 0.0D0E+00 * D.000E0D
3 1 3
RO17 * inhalation rate (m**3/yr) 1 B.ADDEHDS * B,400E+03
ROYT ¥ Mass loading for inhalation (g/e**3) 1 1,000E-04 7 1.000£-04
RO17 * Exposure duration 1 3.000E+01 * 3, 000E+00
RO17 ? Shielding factor, inhalation ' 4.000E-01 * 4.000E-0%
RO17 * shielding factor, external gamna ¥ 7.000E-01 ¥ 7.000E-09
RO17 * Fraction of time spant indoors ? 5.000E-01 % 5.0D0F-0%
RO17 * Fraction of time spent outdoors (on site) ¥ 2.500E-01 ' 2,500E-01
ROY7 * Shape factor flag, external gaoma 5 1.000E+00 * 1.0G0E+00
RD17 ' Radii of shape factor array (used if FS = -1): * *
ROT7 ' Quter annwiar radius (m), ring 1: ' not used * 5.000E+01
ROT7 ¥ Outer amnular radius (m), ring 2: ! not used ¥ 7.07T1E+0%
RO1Z 3 Outer annular radius (m), ring 3: ! pot used 7 0.D0DE+OD
ROY7 3 Outer sbrular radius (n), ring 4: ' not used ¥ D.0DDE+OO
RO17 *  Outer amwlar radius (m), ring 5: 1 not used ¢ 0.0DDE+OG
RO17 *  outer anmular radius (m), ring &: } hot wased * 0,000E+00
ROT7 ¥ Outer snnular radius (m), ring 7: ) not wead ' 0.000E+00
RO17 *  Outer sorular redius (m), ring B8: ! rot used * O.000E+00
ROIZ *  Outer annular radiux (m), ring ¥: * not wsed * 0.000E+0Q
RO17 3 Outer snrular radius (m), ring 1G: * not used ' 0.00DE+00
ROT7 3 Outer annular radius (m), ring 11: ! not used 1 0.000E+00
RO17 3 Outer annular radiue (m), ring 121 ' not used ? 0.000E+0D
b ] 5 1

C-26
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¥ (1f different from user .input)
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»0 shows circular AREA.
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Parameter
Naine

DCNUCE(18)
DCNUCL(16,1)
DCNUCS(18)
ALEACH(18)
SOLUBK(18)

OCNUCE{19)
DENUCU( 19, 1)
DCNUCS(19)
ALEACH(19)
SOLYBK(19)

BLRUCL{20)

RAD_SHAPE(12)
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Rev. 0
For Approval
tRESRAD, Version 5.30 Tw Limit = 0.5 year 0272372006 12:48 Page U
summary : 116-N-1 Combined Crib and Trench Deep Zone RESRAD Evaluation
File  : 116-N-1_RESRAD_Deep_Zone.RAD
Site-Specific Parometer Summary {continued)

a 1 3 User 4 ' Used by RESRAD i Parameter
Merws Parameter P Input 2 Default ¥ (If different from user input) ? Home
ROURARRGRAKIOCIUSAARR ARG SRR R ARG LA RARR LG R IA AL R RARGRARAS AR SRARA AR GAIGA KR AR ARG R KR
RO17 ! Fractions of annular zreas within AREA: ¥ 3 ' 1
ROI7 *  Ring 1 ' not used  1.000E+00 ?° - ¥ FRACAL 1)
RD17 ¢ Ring 2 ! not used ' 2.7326-01° - 3 FRACAL 2)
RO17 ¥ Ring 3 * not used ! D.000E+00 7 .- ' FRACAL 3)
ROI7T ¢ Ring 4 * mot used ' 0,0006+00 ¢ s 3 FRACAC 4)
ROVZ 5 Rimg 5 * not used * 0.000E+D0 ¥ --- 3 FRACAC 5)
ROVZ *  Ring & 3 mot used ! 0.0DDE+DO ! I FRACAL £)
ROIZ ' Ring 7 * not used * 0.000E+00 ! I FRACAL 7)
ROTT * Ring 8 * pot used ? 0.0008+00 ? "t FRACAL B)
ROIT ¥ Ring ¢ 3 ot used ' 0.000E+0D * - ? FRACA{ 9)
RQ17T ¢ Ring 10 * not used ! 0.000E+00 ? 3 FRACA(10)
RO17 3 Ring 1 3 not used 7 0.000E+00 ? ¥ FRACA(YT)
ROI7 3 Ring 12 3 not used ! 0.000E+00 ? 1 FRACAC12)

b | 3 1 3 ]
ROB ' Fruits, vegetables and grain consumption (kg/yr) * 1,600E+02 ' 1.600£+02 * - 1 BIETCY)
2018 7 Leafy vegetable consumption (kg/fyr) 1 1,400E+D1 * 1.400E+01 ? --- 1 DIET(2)
RO18 * Milk consusption {L/yr) 1 9.200E+01 * 9.200E+01 ! ne- ' BIET(3)
RO1B * Meat sndd poultry consumption {kg/yr) 1 §.300E+01 * 6.300E+01 - ' DIET(4)
RO1B * Fish consumption (kg/yr) * 5.400E+00 * 5.400E+D0 * v 5 DIET(S)
RO18 * Dther seafood consumption (kg/yr) * 9.000E-0Y ¥ 9.000E-01 —a- ¥ DIET(H)
RO18 ¥ Soil ingestion rate (9/yr) ' B.AS0E«07 7 3.6506+01 ° -== ' S0IL
R018 7 Drinking water intake (L/yr) b7 300E+02 * 5. 1G0E+02 ¥ --- ! Dwl
RO18 3 Contemination fraction of drinking water 34, 000E+00 7 1.000EHO0 e ' FOM
RD13 * Contamination fraction of household water ’ not used ¢ 1,0006+00 7 AL 'O
RO18 * Contamination fraction of Livestock water 7 1.000e+00 ! §.Q0DE+DO * —ae ' FLM
2018 * Contamination fraction of irrigation water 3 1.000E+00 * §.000E+00 * - ¥ OFIRW
R018 ! Contamination fraction of aquatic food * 5.000-01 ' 5.0DO0E-01 ¢ - ' FR?
RO18 * Conteminetion fraction of plant food -1 LR | : 0.500E+00 i FPLANT
ROYE * Contemination fraction of meat 141 LR | 4 0, 100E+0Y 1 FNEAT
RO1B > Contamination fraction of milk 141 - : 0. T00E+01 ' PMILK

3 H ) ]
RD19 * Livestock fodder intake for meat (kg/day) ¥ §.800E+01 ' 6.BOOE+D1 ? re= ¥ LFIS
ROY¥ * Livestock fodder intake for miik (kgsday) ¥ 5.5006401 ? 5.500€+01 e * LFi6
R019 * Livestock water intake for meat (L/day) Y 50002401 1 5.0008+01 ° v boLs
ROIP 3 Liveatock water intake for milk (L/day) ¥ 1,6D0E+02 ' 1.6006+02 ? --- ' LIS
RO19 * Livestock soil intake (kg/cay) Y 5,000E-01 ' 5.000E-G1 ! =e- ¥ Lsl
ROIP 7 Mats loading for foliar depagition (g/m**3) ' 1.000E-04 * §.000E-04 1 s ¥ MLFD
RD19 ! Depth of soil mixing layer {(m) 3 1.50CE-01 * 1.500E-0% * e ' oM
RO19 * Depth of roots (m) * §.000£-01 * 9.000E-07 * - * DROOT
RO19 * Drinking water fraction from ground water 3 1.00GE+D0 7 1,000E+00 ¥ ne- ¥ FOMOM
RO19 ! Household water fraction from ground water ! not used 7 1.000E+00 ? .- ¥ OFGMHE
RO19 3 Livestock water fraction from ground water ' 1L 000EO0 7 1, 000600 --- ¥ OFOMLM
RO19 * Irrigation fraction from ground water ¥ 1.000E+00 * 1.000E+0Q ? s ¥ FRMIR

] R H] k] 1 b
R198 ! Wet weight crop yield for Non-Lesfy (kg/m**2) 3 7.0006-01 * 7.000€-01 °? --- vy
R19B ! Wet weight crop yieid for Leafy {kg/m**2) 3 1.500E+00 * 1.500E+00 ¥ = ' YWD
R19B * Met weipht crop yieid for Fodder (kg/m**2) 3 1 1D0E400 1, 100E+0GO * vee P YV(3)
R198 * Growing Season for Non-Leafy (yeers) ¥ 1.700E-01 * 1.700E-G1 ¢ LEL] P TECD
R198 * Growing Season for Lealy (years) * 2.S00E-D1 ' 2,500g-0% * [ 3 TEC2)
R198 ¥ Growing Season for Fodder {years) + 3.000E-02 ¥ B.ODQE-G2 * .. 1 TE(D)

C-27
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Summary : 116-N-1 Combined Crib and Trench Deep Zone RESRAD Evaluation
File ¢ 116-N~1_RESRAD_Deep Zone.RAD
Site-Specific Parameter Sumwary {continued)

1} 1 ¥ User s } Uzsed by RESRAD ' farameter
Meny ! Parasmeter P o Input 7 Default * (1f different from user input) ® Name
RARARRKRERALARARRA AUULKRAK HARARAARRMAARRARAA RN ARARAE AR AR AR CRRR AR KR
R198 ' Trenslocation Factor for Mon-Leafy ¥ 1,000E-01 * 9,.000~01 7 - PTIven
R198 ' Translocation Factor for Leafy ' 1.000E+0D * 1.DGDE+DD ? --- ' TIV2)
R198 ' Yranslocation Factor for Fodder ¥ 1.000E400 * 1.000€+00 --- ' TIW(E)
R198 ! Dry Foliar Interception Fraction for Non-Leafy * 2,500E-01 ® 2.5008-01 * --- ' RDRY(1)
R198 ? Dry Foliasr Interceptfon Fraction for Leafy } 2.500E-01 * 2.5002-01 1 == Y RDRY(2)
R198 * Dry Foliar interception Fractfon for Fodder ? 2.5008-01 * 2.5008-01 * --- * RDRY(3)
R198 ? Wet Foliar interception Fraction for Non-Leafy * 2.500E-01 * 2,500E-01 * --- ¥ RWET(Y)
R198 1 Met Foliar Interception Fraction for Leafy ! 2.5005-01 * 2.5008-01 ¢ au Y RWET(2)
R198 * Wet Foliar Interception Fraction for Fodder ¥ 2.500E-01 5 2.500£-01 ° - ? RMET(3)
R198 > Weathering Removal Conttant for Vegetation } 2.0006+01 * 2.D00E+01 * .- 3 WLAM

] ] 3 ] 3
Cl4 * C-12 concentration in water (g/cm™*3} ? not uged ' 2.000£-05 * R ' C12WTR
CHe 3 C-12 concentration in contaminated sofl {g/g) S not used ' 3.000E-02 ° --- o1z
Cik 3 Fraction of vegatation carbon from soil . * not used > 2,000£-02 ? o ' £SOIL
Cit ? Fraction of vegetation carbon from air ' not used * 9.800€-D1 ? v * CAIR
Cl4 * C-14 evasion layer thickness in soil (m) ! not used ! 3, 000E-01 ? wma * OMC
Cte * C-14 evesion flux rate from soil (1/sec) ' not used * 7.000E-07 ! e 3 EVSH
Ci4 > €-12 evasion flux rate from soil (1/sec) ! ot used * 1.000E-10 aae * REVSN
Ci& ? Fraction of grain in beef cattle feed * rot used * B.000E-01 ? - * AVFGA
C14 * Fraction of grain in milk cow feed et used ' 2,0006-01 --- * AVFGS
Cl4 * DCF correction factor for gaseous forms of C14  * rot used * B.894E+01 ? was ¥ COeF

L] 1 ] 3 3
STOR * Storage times of contaminated foodstuffs (days): * ¥ 4 ’
STOR *  Fruits, non-leafy vegetables, and grain ¥ 1.4D0E+0T ¥ 1.400E+D1 - ¥ STOR_T(T)
STOR *  Leafy vegetsbles ' 1.000E+08 ¥ 1,000e+80 * - > STOR_T(2)
STOR ' Milk * 1.000E+00 * 1.00DE+GO * .- 3 STOR_T(3)
STOR 7 Meat anct poultry * 2.000E+D1 * 2,000E+01 ? .- 5 STOR_Ti4)
STOR *  Fish } 7.000E+00 ! 7.000E+00 ¥ -=- 3 STOR_T(5)
STOR *  Crustaces and mollusks ¥ T.000E+00 * 7,000E400 ? .= 3 STOR_T(&)
STOR ' Weli water ¥ 1.D00E+00 * 1.000E«D0 ? —ee b STOR_T(7)
STOR ¥  Surface water ' 1.000E+00 ¥ 1,000E+00 * = 3 STOR_T(B)
STOR *  Livestock fodder ¥ 4.500E+D1 ' 4. 5008401 wa- 3 STOR_T(9)

¥ 3 1 3 ]
ROZT * Thickness of building foundation (m) ' not used Y 1,500E-01 * -e- ¥ FLOORY
RG2T * Butlk density of butlding foundation {grems*3) ¥ not usedt ¥ 2 400E+0D * L 7 DENSFL
RO2T ! Total porosity of the cover material ? not used 7 4.00DE-DY ? --- IRV
RO2T 1 Total porosity of the building foundation ¥ not used 3 1.D00E-09 e 1 IPFL
RO2T ¥ Volumetric water content of the cover materisl 7 not used 3 5.0G0E-02 # - ' PH2OCY
RO2T ' Volumetric water content of the foundstion ¥ not used * 3,00DE-02 3 e 1 PH2OFL
RO2t ! Diffusion coefficient for radon gas (m/sec): L4 : Ll !
RO2T ' in cover material ¥ not used ' 2,.000E-05 ! - 1 DIFCY
RO21 '  in founcation materiat ' not used * 3,.000E-07 ¥ e ' DIFFL
RO21 ' in contaminated zone soil ! not used ¥ 2. 000E-D6 3 - ' DIFCZ
RO21 ' Radon vertical dimension of mixing (m) ' not used * 2.000E+Q0 ? .- 1 HMIX
ROZT ' Average building afr exchange rate Ci/hr) ® not used ' 5.000E-01 ¢ --- 1 REXG
RO21 ' Height of the building (room) {m) 1 not uged ¥ 2.500E+00 3 - 1 KR
ROZ21 ! Building interior ares factor ? not used ¥ Q.D00E+D0 * .- 1 FAl
RO2t * Building depth below ground surface (m) ! rot used ¥-1.000E+0D - 1 DMFL
ROZ1 ' Emenating power of Rn-222 ges * not used * 2.5006-01 ! wa- > EMANACT)
ROZ1 ' Emanating power of Rn-220 ges 3 not used * 1.5006-01 3 - 3 EMANALZ)

3 3 ] 1] 3
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Summary : 116-N-1 Combined Crib and Trench Deep Zorw RESRAD Evaluation
File : 114-N-1_RESRAD Deep Zone.RAD

Site-Spacific Parsmeter Summary (contimad)

0 ' ¥ User 2 Used by RESRAD 1 Parameter
Menu ! Parameter Input ? Defeult ¥ (If different from user input) * Name
umumumxmmmmmmnmmmmxmmmnmnm AR RATARIRGOAR ARG RR LA EARARB AR EAARAR
TITL * Number of graphical time points b4 --- ues ' ¥ NPTS
TiTL * Maximum number of integration pomts fur dme N 5 : --- } A ¥ LYNAX

TITL * Naximue number of integration pointa 17 -—-- 3 .o I KYMAX
I!tff!tfﬂ!ilﬂIlHfﬂﬂili!!iiﬂi!ﬁilﬁl!iliiﬂl!t!lﬂli!itft!!!lIHIIH{!!!ll!l!ifﬂif!ltiltliilIthHlIi!!fl!!ti“ﬂ!lt!liﬂ

Summary of Pathway Selections

Pathway 3 User Selection

ARG RRIARRA R AR LA AR REANARUR A

1 -- external gasma + wctive

2 -- inhalation {w/o radon)’ active

3 -~ plant ingestion 3 active

4 -~ meat ingestion 3 active

5 -- mitk ingestion 3 active

& -- aquatic foods 4 active

7 - drinking uater ' active

8 -- soit ingestion 3 sctive

§ «+ radon ' nwrened

Find peak pathway doges
[§20800448! Hlllltiiilﬂﬂllll!ll!liiﬂli!i!ﬂlli!f
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1RESRAD, Version 6.21 T« Limit = 0.5 year 0570772004 10:14 Page 1
Summary : 116-N-1 RESRAD Evaluation of Overburden for Backfill
File : 116-N-1_Overburden_RESRAD_Calc Brief.RAD

Table of Contents
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0 3 ! Current ! 3 Parmter
Neriu Parameter ¥ yYelue 5 Default ?
iAmmmnnmmnﬁmuummxmmmxmmunmmnmmmmammwu
8-1 * Dose conversion factors for inhalation, mrem/pCi: 3 3
B-1 * Ac-2274D ¥ 6,720E+00 ¥ 6,720E+00 * DCF2( 1)
B-1 3 Am-241 ¥ L.LGDE-01 ! 4.44L0E-01 * DCF2( 2)
B-1 3 Co-60 3 2.1906-04 * 2.190£-04 * DCF2( 3)
B-1 3 Cs-137+D ¥ 3_190E-05 * 3.190E-05 * DLF2( &)
8-1 7 Eu-154 1 2.880E-04 ¥ 2.860E-04 * DCF2( 5}
B-1 * Eu-155 ¥ 4. 140E-05 ? 4.140E-05 5 DCF2( &)
B~1 ¥ Ni-63 ¥ 6.2908-06 * 6.290E-06 * DCFAL T7)
B-1 * Np-237+D 3 5.400E-01 ¥ 5.400E-0% * DCF2( 8)
B-1 7’ pa-231 ¥ 1.2B0E+00 * 1,280€+00 3 DCF2¢ 9)
8-1 ! Pu-239 I 4.2906-01 % 4.2902-01 ' DCF2(10)
B-1 * Pu-240 ¥4, 290E-01 % 4,.290E-01 * DCF2(%1)
B-% 7 Ra-228+D 3 5.080E-03 5 5,080E-D3 * DCF2(12)
B-1 * Th-228+ 3 Z.450E-01 = 3.450E-01 * DCF2(13)
B-1 5 Th-229+D ? 2.160E+00 ¥ 2,160E+Q0 ¥ DCF2(14)
8-1 1 Th-232 ¥ 1.540E+00 * 1.640E+00 ' DCF2(15)
B-1 ? uU-233 ¥ 1,3508-01 * 1.350E-D1 * DCFR(16)
B-1 3 U-2354D 3 1.230E-0% * 1.230E-01 * DCF2(17)
B-1 * uy-23%6 1 1.250E-01 * 1.250E-01 * DCF2(18)

1 3 3 3
p-1 * Dose conversion factors for ingestion, mrem/pCi: L4 } ]
D-1 ! Ac-227+D ¥ §.4B0E-02 * 1.480E-02 * DCF3( 1)
b-1 ' Am-241 3 3 640E-03 * 3.640E-03 * DCF3C 2)
-1 ¥ Co-50 3 2,690E-05 * 2.8690E-05 * DCF3( 3)
D-1 ! Cs-137+D ? 5.000E-05 ' 5.C00E-05 * DCF3{ &)
B-1 ¥ Eu-154 3 9.550E-06 * $.550E-04 * DCF3{ 5)
D-1 * Eu-155 3 1.530E-06 * 1.530E-06 * DCF3( &)
D-1 ! Hi-&63 v 5,7708-07 3 5.770E-07 5 DCF3( 7)
D1 } Hp-237+D 1 4. 4A0E-03 ¥ 4.440£-03 * DCF3( B)
D-1 * pa-23) 3 1.080E-02 % 1.060E-02 * DCF3({ 9
D-1 3 Pu-239 * 3.540E-03 ! 3.540E-03 * DCF3(10)
0-1 ? Pu-240 ¥ 3.540E-03 » 3.540E-03 * DCF3(11)
D-1 ? Ra-228+D b 1.440E-Q3 ¥ 1.460E-03 * DCF3(12)
p-1 * Th-228+0 5 B.0BOE-0& ¥ 8.0808-04 * DCFI(1H)
D-1 ! Th-229+D 3 4_030E-03 * 4.030E-03 ¥ DCF3(14)
B-1 % Th-232 1 2.750E-03 * 2.730£-03 ? DCF3(15)
-1 * u-233 3 2.890E-04 ¢ 2.B90E-04 ' DCF3(16)
BD-% * U-235+D ¥ 2.670E-04 ¥ 2.670E-04 * DLF3(1T7)
D-1 Y U-236 ¥ 2.690E-04 7 2.6908-04 ' DCF3(1R)

3 3 3 3
D-34 1 Food transfer factors: 3 s L
D-34 ? Ac-227+D , plant/soil comcentration ratio, dimensionless 1 2.500E-03 * 2.500€E-03 * RTF¢ 1,13
D-34 ! Ac-227+D , beetf/livestock-intake ratio, (pCi/kg)/{pCi/d) ' 2.000E-05 * 2.000£-05 ¥ RTF{ 1,2)
B-34 3 Ac-227+D , mitk/livestock-intake ratia, (pCisL}/(pCisd) Y 2.000E-G5 * 2.D00E-85 * RTF¢ 1,3)
D-“ 3 3 ¥ 3
P-34 7 Am-241 |, plant/soil concentration ratis, dimensionless * 1.0C0E-03 * 1.0O0E-03 * RTF( 2,1)
D-34 7 Am-241 , beef/livestock-intake ratio, {pCifku)/{pCi/d) 3 5.000E-05 * 5.000E-05 ' RTF{ 2,2)
D-34 ¥ Am-241 , milk/livestock-intake ratio, (pCi/L)/(pCi/d} 3 2.000E-06 3 2.000E-06 ' RTF( 2,3)
0-34 3 ¥ 3 3
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0 ' ¥ Current ! 1 parameter

Menu ? Parameter 3 value 3 Default ? Name
mmmmnmmmumﬂui.msinnmnmmnmnﬂummumummﬂunmmnm
D-34 ¥ Co-60 , ptant/soil concentration ratio, dimensionless 1 B.000E-02 * 8.000€-02 *> RIF( 3,1)

b-34 Y Co-80 , beef/livestock-intake ratio, pLiskg)f(ptizd) 3 2,0D00E-02 * 2.0DGE-02 * RIF( 3,2)
D-34 * Co-60 , mitk/livestock-intake ratio, (PCi/L)/{pCi/d) ' 2.000E-D3 * 2.000E-03 * RTF( 3,3)
0-3{. ] 3 3 3

D-34 ' Cs-137+D , plant/soil concentration ratio, dimensionless * 4.000E-02 ? 4.000E-02 * RTF( 4,1)
D-34 1 C5-137+0 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) > 3,000E-02 ' 3.Q00E-02 * RTF{ 4,2)
D-34 * Cs-137+D , miik/livestock-intake ratio, (pCi/L)/(pCi/d) 5 B.0DDE-03 * 8.000£-03 * RTF¢ 4.3)
0-34 3 3 3 3

p-36 ¥ Eu-154 , plsnt/soil concentration ratio, dimensionless 3 2,500E-03 * 2.500E-03 * RTF({ 5,1)
D-34 ! Eu-156 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2,000E-03 * 2_.000E-03 * RTF( 5,2}
p-34 5 Eu-154 , milk/livestock-intake ratio, (pCisLy/{plisd) 1 2.000E-05 * 2.000E-05 * RYF( 5,3)
0-36 3 1 3 3

p-34 ' Eu-155 , plant/soil concentration ratio, dimensionless ¥ 2.500E-0% * 2.5006-03 * RTF( 6,1)
B-34 * Eu-155 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d} Y 2,000E-03 * 2.000E-03 * RTF{ 6,2
0-34 ¥ Eu-155 , milk/livestock-intake ratio, {pCi/LY/(pCifd) 3 2,000£-05 ?* 2.000E-05 * RTF( 6,3)
9.34 3 . 3 3 3

D-34 3 Ni-63 , plant/soil concentration ratioe, dimensiontess 1 5.BO0E-02 * 5.000E-02 * RTF( 7,1)
D-34 * Ki-&3 , beefflivestock-intake ratio, (pCiskg)/(pCi/d) 3 5 _DOOE-03 * 5,000E-03 * RTF( 7,2)
p-34 1 Ni-63 , milk/livestock-intake ratio, (pCifL)/(pCi/d) s 2.0008-0D2 5 2.000E-02 * RIF¢ 7,3)
D.M 3 1 3 3

D-34 ¥ Np-237+D , pisnt/soil concentration ratio, dimensionless 3 2.000€-02 * 2.000E-02 * RTF( 8,12
D-34 5 Wp-237+D , beef/livestock-intake ratio, {pciszkgy/(pCisd) 3 1.000E-03 ¢ 1.G00E-03 * RTF( 8,2}
D-34 3 Kp-237+D , milk/livestock-intake ratio, (pLisLy/{pti/d) s 5,000E-06 * S.000E-06 * RTF( 8,3)
0-34 b | 3 3 1

B-34 * Pa-231 , plant/soil concentration ratio, dimensioniess * 1.000E-02 * 1.000E-02 > RTF( 9,1)
D-34 * Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ¥ 5_Q000E-03 * 5.000E-03 3 RIF( 9,2)
D-34 * Pa-231 , milk/lLivestock-intake ratio, (pCisL)/(pCi/d) 1 5.0006-06 * 5.000E-06 * RTF( 9,3}
D-u 3 3 3 3

D-34 ' Pu-239 , plant/sscil concentration ratio, dimensionless S 1.000E-03 * 1.000E-03 * RTF(10,1)
p-34 ' Pu-239 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1.000E-04 * 1.000E-04 * RTF(10,2)
D-34 * Pu-239% , milk/livestock-intake ratio, (PCisLY/ (pCijd) s 1.0006-06 * 1.000E-06 * RTF(10,3)
9.3‘ 3 ¥ 3 3

D-34 * Pu-24C , plant/soil concentration ratio, dimensiontess 3 1.0006-03 * 1.Q00E-03 3 RTF(11,1)
D-34 ° Pu-240 , beef/livestock-intake ratio, (pCiskg)/(pCisdd ' 1.000E-04 * 1.0Q0E-04 ¥ RTF(11,2)
D-34 5 Pu-240 , milk/iivestock-intake ratio, (pCi/L)/{pCi/d) ¥ 1.000E-06 & 1.000E-06 * RTF(11,3)
D'M 3 3 L] 3

D-34 7 Ra-228+D , plant/soil concentration ratio, dimensionless + 4.000E-02 * 4.000E-02 * RTF(12,1)
D-34 ? Ra-228+D , beef/\ivestock-intake ratio, (pCi/kg)/(pCi/d) 5 1,000E-03 * 1.000E-03 ¥ RTF(12,2)
D-34 * Ra-228+0 , milkslivestock-intake ratie, (pCi/L)/(pCi/d) s 1.0006-03 * 1.000E-03 ¥ RTF(12,3)
D..S[. H 3 3 3

D-34 * Th-228+D , plant/soil concentration ratio, dimensioniess 3 1.000E-03 * 1.000E-03 ¥ RTF(13,1)
D-%4 5 Th-228+D , beef/livestock-intake ratio, (pCiskg)/(pCi/d) 1 1,000E-04 * 1.000E-04 ¥ RYF(13,2)
D-34 ! Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pLifd) * 5_O00E-06 * 5.000E-D& * RTF(13,3)
0.3[. 3 3 3 3

D-34 ° Th-22%+0 , plant/ecil concentration ratio, dimensionless Y 1.000E-03 * 1.000E-03 * RTF(14,1)
D-34 * Th-22%+0 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) s 1.000E-04 * 1.000E-04 * RTF(14,2)
D-34 ¥ Th-229+0 , milk/livestock-intake ratio, (pLisL)/(pCisd) 3 5 _000E-06 * 5.000E-06 * RTF(14,3)
0-3‘ 3 3 3 3
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0 1 1 gurrent ? ¥ Parameter

Mery ? Parameter Value ' Default 3 Hame
iiummmuimmwmmxmmmmmnmmmmwmxmmnmmmmm

D-34 ¥ Th-232 |, plent/soil concentration ratio, dimensionless * 1.000E-03 * 1.0G0£-03 * RTF(15,1)
0-34 % Th-232 , beef/livestock-intake ratio, pCllkg)l(pCrld) * 1.000E-04 * 1.000E-04 ¥ RTF(15,2)
D-34 * Th-232 , milkslivestock-intake ratio, {pCi/L)/(pCisd) ¥ 5.000£-06 * 5,000£-06 * RTF(15,3)
D-s‘ ] 3 3 3
D-34 * Y-233 . plant/soil concentration ratio, dimensioniess 3 2.5006-03 * 2.500E-03 * RTF(36,1)
D-34 Y Y-233 . beef/livestock-inteke retio, (pCiskg)/(pCi/d) Y 3.400E-04 7 3.400E-04 * RTF(16,2)
D-34 * U-233 , mitk/livestock-intake ratio, (pCi/L}/{pCi/d) ¥ §.000E-04 * 6.000E-04 3 RTF{16,3)
9-34 ¥ 3 3 |
D-34 3 U-Z35+D , plant/soil concentration ratio, dimensionless 3 2.500E-03 * 2.500E-03 * RYF(17,1)
0-34 5 U-235+D , beef/livestock-intake ratio, (pCiskg)/(pCisd) 3 3.400E-04 * 3.400E-04 7 RTF(17,2)
D-34 ¥ y-235+D , milk/livestock-intake ratic, (pCi/L)/(pLisd) ! &6.000E-04 * 5.000E-04 ? RTFCI7,3)
D-“ 5 3 3 3
D-34 3 U-236 . plant/soil concentration ratio, dimensionless > 2.500e-03 * 2.500E-03 * RTF(18,1)
0-34 3 U-236 , beef/livestock-intake ratio, (pCiskg)/(pCisd)  * 3.400E-D4  3.400E-04 * RTF(18,2)
D-34 * U-236 , milk/iivestock-intake ratio, (pCi/L)/(pCi/d)  * 6.000E-04 ! 6.000E-04 * RTF(18,3)

3 3 3 3
-5 3 Biceccumulation factors, fresh water, L/kg: 1 b 1
05 Y Ac-227+D , fish 3 1.500E+01 ¥ 1.500E+01 * BIOFAC( 1,1)
D=5 3 Ac-227+D , crustacea and mollusks ¥ Y.000E+03 * 1.C00E+03 * BIOFACC 1,2)
D-s 3 3 3 5
0-5 ¥ Am-241 , fish . ¥ 3.000E+01 * 3.000E+01 * BIOFAC( 2,1)
0-5 ! Am-241 , crustacea and mollusks 3 1.000E+03 * 1,000E+03 * BIOFAC{ 2,2)
B-s ] 3 1 ) |
p-5 1 Co-80 , fish ¥ 3.000E+D2 * 3.0D0€+02 ¥ BIOFACC 3,1)
D-5 3 Co-80 , trustacea and mollusks ¥ 2.000€+02 * 2.000E+02 * BIOFAC( 3,2)
D-s 3 3 3 ¥
p-5 % Cs-137+b , fish 3 2.000E+03 7 2.0006+03 * BIOFAC( 4,1)
B-5 ? Cs-137+D , crustacea and mol lusks ¥ 1.000E+02 * 1.000E+02 * BIOFAC( 4 .2)
D.s k| ¥ 3 3
D-5 ! Eu-15&4 , fish ¥ 5.000E+01 ? 5.000E+01 * BIOFACC 5,1)
B-5 3 Fu-154 , crustacee and mollusks * 1.000E+03 * 1,060e+03 * BIQFACC 5,2)
B-S 3 3 ] 3
D-$ % Eu-155 , fish 3 5.000£+01 * 5.000E+01 ! BIOFAC( 6,1)
p-5 * Eu-195 |, crustaces and mollusks 3 1,0G0E+03 * 1.000E+03 * BIQFACK 6 23
u.s 3 3 3 3
D-5% ! Ni-63 . fish * 1,000E+02 * 1.0D0E+02 * BIGFAC( 7,1)
D-5 ¥ Ni-63 , crustaces and mollusks Y 1.000E+02 * 1,.000E+02 * BIOFAC( 7,2)
D-s 1 3 3 3
D-5 * Np-237+D , fish > 3,0005+01 ? 3.D00£+01 * BIOFACC 8,1)
D-5 * Mp-237+D , crustacea and mollusks > 4.000E+02 * 4.000£+02 * BIOFAC( 8,2)
D-s ¥ 3 H 3
0-5 3 Pa-231 |, fish ¥ 1.000E+09 ¥ 1.000£+401 3 BIOFACC 9.1
D-5 3 Pa-231 |, crustacea and mollusks ' 1.100E+02 * 1.100€+02 ? BIOFAC( 9 2)
D-s H 3 3
p-5 3 Pu-239 |, fish ! 3,000E+01 ¥ 3,000E+01 * BIOFACC10,1)
0-% * Pu-239 , crustacea and mol lusks * 1.000E+02 * 1.000E+02 * BIOFAC(10,2)
D.s 3 A ] 3
p-5 * py-240 , fish * 3.000e+01 * I.000+G1 * BIOFACC11,1)
p-5 3} Pu~240  , crustaces and mollusks 3 1.000£+02 ' 1.000E+02 ® BIOFAC{11,2)
0-5 k] 3 3
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miummmxmummmw»mmxmmmmmmmmimmmmummm

-5 Ra-228+D , fish ? 5,000E+01 * 5.000E+01 * BIOFAC(1Z, D)
D-5 * Ra-226+D , crustaces and moilusks 1 2.500€+02 * 2.500E+02 ¥ BIOFAC(12,2)
D~ 5 3 H 3 3
n-5 3 Th-228+D , fish ' 1,000E+02 ¥ 1.000E+02 * BIOFAC(13,1)
D-5 * Th-228+D°, crustacea and mollusks ¥ 5,000E+02 1 5.000E+02 * BIOFAL(13,2)
- 5 3 3 3 3
p-5 * Th-229+D , fish 1 1.000E+02 * 1.000E+02 * BIOFACC14,1)
D-5 ¥ th-220+D , crustacea and mollusks 3 5_000E+0Z * 5.000E+02 ¥ BIOFAC(14,2)
D~ 5 3 3 3 3
-5 3 Th-232 , fish > 1,0006+02 % 1.000E+0Z * BIOFAC(15,1)
D-5 ? Th-232 , crustacea end mollusks * 5, 000E+02 1 5.000E+02 > BIOFAC(15,2)
B 5 3 3 1 3
p-5 ? u-233 , fish 1 1,000E+01 * 1,000E+01 * BIOFAC(16,1)
D-5 * u-233 , crustacea and mol{usks 3 §.0008+01 * &.000E+01 ' BIOFAC(156,2)
D.s 3 3 3 ]

D-5 ! U-235+0 , fish ' 1.000E+01 * 1.000E+07 ¥ BIOFAC(17,1}
p-5 3 U-235+D0 , crustacea and mollusks 3 6.000E+01 3 &.000E+01 * BIOFAC{17,2)
D 5 3 ¥ 1 3

D-% * u-236 , fish L 0005*01 3 1,000E+01 * BIOFAC{18,1)
p-5 * uy-238 crustacea and mo * 4,00 3 §.000E+01 * BIOFAC(18,2)
iiliHiHIilIf!liIilIi{iHiiHif!lfiiiiiniii]filiiﬂiiiiiitilliiiﬂitililtiiliﬁﬂHttiiiilii[iililﬂiﬂl
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mmmmunnumnmmmmmmummnmuwwmumummumnmnmammmumn

RO 7 Area of conteminated zone (p**2) ? 1.240E+04 * 1.000E+04 ? - ' AREA
R011 ! Thickness of contamirated zone (m) ' 4 400E+0D ¥ 2.000E+00 * .- * THICKO
ROT1 * Length paraliel to squifer fiow (m) ¥ 1.2006+02 3 1.000€+02 * v-- 1 LC2PAD
ROTY 3 Basic radiation dese limit (mrem/yr) 3 1. S00E+D1 ¥ 2.500E+D% 2 e 1 BRDL
RO11 ? Time since placement of materisl (yr) 5 0.000E+00 * Q.000E+D0 3 - 171
R011 ? Times for calculations (yr) 1 §.000E+00 * 1.000E+00 * --- LI (@3]
RO11 * Times for celculations (yr) + 3.000E+00  3.0O0E+00 ! e L (4}
ROY1 ¢ Yimes for celculations (yr) 3 7.500E+00 * 1,000E+07 ? .- L T Y]
RO ? Times for catcutations (yr) * 1,400F+01 ¥ 3.000E+01 ? - TS5
R4t ¥ Times for caiculations (yr) 3 4. 200E+0% 5 1,000E+02 7 - Y10 8)
RO11 * Times for calculations (yr) ¥ 1.000E+02 * 3.000E+02 * - YT
RO 7 times for calcutations (yr) 3 1.370E+02 * 1.000E+03 ? .- T T¢ 8y
RO11 * Times for caleulations {yr) * 3.0008+32 * 0.000E+00 * -~ T %)
RO11 ¥ Times for calculations {yr} ! 1.G00E+(3 * 0.000E+00 @ v FTOe
3 3 1} 3 ¥
RO12 * Initial principal radionuclide (pCifg): Am-247 ' 4.200E-02 * 0.000E+0D * - Y81 2y
RO12 * Initiat principal radionuclide (pCifg): Co-60 ¥ 5.5G0E-01 * 0.000E+00 * m-- ' 81( 3)
RD12 * Initisl principsl radionuclide ¢pLisgd): Cs-137 3 1.2006+00 * 0.000E+00 ° - 1 S1¢ &)
RD12 ¢ Initial principal radionuclide {pLisg): Eu-154 * 2,.200€-G2 ' 0.0006+D0 * .- +81¢ 5)
RD12 ¥ Initial principai radionuciide (pCifg): Eu-15% 3 1.700E-G3 > 0.000E+00 ° nen ¥ 8¢ &)
RO12 * Initial principal radionuciide (pCisg): Ni-63 3 2.BTO0E+D0 * (.0Q0E+D0 * --- LA (s
RO12 * nitfal priscipal radionuclide (pCifg): Pu-239 * 2.200E-03 * 0.000E+00 * eva P S1{10}
RO12 * Initial principal radionuclide (pCifg): Pu-240 ? 5.000E-04 * 0.000E+00) 3 ra T OS1(11)
R012 * Concentration in grounckater (pLi/L): Am-241 * not used * D.COOE+O0 ¥ - T 2)
RG1Z ¥ Concentration in groundwater (pLi/L): Lo-60 * not used * (.DOOE+00 ! e AT
RHIZ 1 Concentration in grounduster {(pCi/L): Cs-137 O not used * 0.000E+00 ° cee P Wi &)
ROY2 ' Concentration {n grounchmter (pCisL): E£u-154 ? not used * 0.000E+D0 ? n-- Wi E)
RO1Z * Concentration in groundwater (pCisL): Eu-155 * not used ° 0.000E+00 ° e 'L 6)
RO1Z ' Concentration in grouncdwater (pCifL): Ki-63 * not used ' 0.000E+0D 3 - PUIe T
RO1Z * Concentration in groundwster (pCisi): Pu-239 ' not used ! 0,D00E+(0 ? .- ! HIL10)
RO12 ! Concentration in groundwater (pCi/L): Pu-240 * not used * 0.000E<Q0 * --- PN
H 3 ) 1 ¥

RO13 ! Cover depth (m) * 0.000E+DD * G, 000E+0D e 5 COVERD
RO13 3 Density of cover material (g/ce**X) ! not used * 1.500E+00 * --- ! DENSCV
RG13 * Cover Jdepth erosion rate (m/yr) 3 not used ' 1.000E-03 ° --- 3wy
RO1S * Density of contaminated zone (g/em**3) ¥ 2.000E+00 ! 1.500E+00 * - > DENSCZ
ROY3 ? Contaminated zone erosion rate (m/yr) ' 1.000E~C3 * 1,00CE-03 * -== LR v 4
RO1S * Contaminated zone total porosity 5 3.000E-01 * 4.000E-01 3 --- * TRCZ
RO13 * Contaminated zone field cepacity 3 2.500E-01 * 2.0008-01 3 - LI 2 vt 5
RO1S * Contamineted zore hydrautiec conductivity {mfyry ) 2.500E+02 * 1. O00E+01 ¥ e ' KCCZ
RO13 * Contaminated zone b parameter 3 4, 050E+00 5 S.300E+D0 w-- ¥ BCE
RDT3 7 Average annual wind speed (m/sec) ! 3.4006+00 * 2.000E+00 * -.m * WIND
RO13 * Humidity in air (g/m™*3) ! mot used * B.000E+0D 7 a 5 HUMID
R013 * Evapotranspiration coefficient * 9 10DE-01 * 5.000E-01 @ - 3 EVAPTR
RG13 * Precipitation {m/yr} * 1,5008-01 * 1.000E+0D * .- ' PRECIP
RO13 * Irrigation (m/yr) *7.600E-0Y * 2.000E-0% * " ' RI
R0O13 * Irrigation mode 3 gverhead ? overhead * -=- ! IDITCH
RO13 * Runoff coefficient ¥ 2.000E-0% * 2.00DE-01 ? - ' RUNOFF
k013 * ustershed area for nearby stream or pond (m**2) Y 1.000E+D85 3 1,000E+06 * e ¥ WAREA
RO13 * Aceuracy for water/soil computations * 1.G00E-03 * 1.000E-03 ° --- * EPS
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Site-Specific Parameter Susmary {eont inued)

0 ¥ 1 User ? 4 lised by RESRAD ' Paramerer
Meru ! Parameter P o Input ' Default ! (1f different from user input) Name
mammnmummmmmmwmmmmmmmmwmn
RD14 ¥ Density of seturated zone {g/ce**3) ¥ 2.000E+00 * 1.500E+00 * wau * DENSAQ
2014 ' Saturated zone total porosity ' 3, 000E-01 * 4.000E-01 “es L £207 ]

014 1 Saturated zone effective porosity 3 2.5006-01 ? 2.000E-01 ! - Y EpSE
RO14 * Saturated zone field capscity 1 2.000E-01 * 2.000€-G1 7 .. s FCST
RG14 3 Saturated zone hydraufic conductivity (m/yr) 1 5.5308+03 * 1.000E+G2 ! . ¥ HCSZ
RO%4 ? Saturated zome hydraulic gradient 1.2508-03 * 2,000e-02 * --- ' OHGWT
RO14 * Ssturated zome b parsmeter not usect * 5.300E+Q0 * 5 882
RO14 * Water table drop rate (m/yr) 0.000E+Q0 * 1.000E-03 * .- 1wt
RO%4 * Well pump intake depth (m below water tabley 4. 600E+00 71,0006+ * .- T DUIBWT
RO14 * Model; Nondispersion (NO} or Mass-Balance (MB} 1 --- 3 MODEL

N o)
RO, ? Well pumping rate (m**3/yr) 2.500E+02 * 2.500E+02

£

3
1
H] ?
3 1
H) 1
3 3
1 ¥ 3 ) 3
ROYS * Number of unsaturated zone strata 51 1 3 - ¥ NS
R015 ° Unsat. zone 1, thickness (m) 1 4, 790E+01 3 4.000E+Q0 * wa- LI TR B
RG1S ? Unsat. zone 1, soil density (g/em**3) ¥ 2.000E+00 ¢ 1.500£+00 * . } DENSUZ(Y)
ROY5 ? Unsat. zone 1, total porosity s 3.000E-01 ! 4.000E-01° --- 3 TPUZ(Y)
R015 * Unsat, 2one 1, effective porosity ¥ 2.500€-01- 2.0060E-01 ? - ¥ EPUZ(Y)
RO1S * Unsat. zone 1, field capecity s 2.500E-01 ¢ 2.000E-0Y * --- S OFCUZLD
RO1S * Unsat. zote 1, sofl-specific b parameter ¥ 4,0506+00 3 5.3008400 * “u B
RO15 7 Unsat. zone 1, hydraulic conductivity (mfyr) 1 2.500£+02 * 1.000E41 v 1 HQUZE)
1 L3 H ] 1
RO16 7 Distribution coefficients for Am-241 ’ ’ : 1
ROY6 *  Contaminated zone (ca**3/g) * 2.000E+02 * 2.000E+(1 °? - ¥ DENUCCL 2)
RO16 *  Unsaturated rone 1 (cw**3/g) ' 2.000E+02 * 2.000E+01 * - ' opCRUCUC 2,1)
RO16 '  Saturated zone (cm**3/q) ¥ 2.0006+02 ° 2.000E+0) * .-~ 1 bCNUCS{ 2)
RO1S *  Leach rate (/yr)  0,0006+00 * 0.000E+00 ? 4.341E-05 1 ALEACH( 2)
k016 *  Solubility constant ¥ 0.0006+00 * 0.000E+00 ° not used } SOLUBK( 2)
3 3 ] 3 3
RD1& * Distribution coefficients for Lo-60 : ! ! 3
ROIS *  Contaminated zone (cw**3/q) = 5 D00E+01 * 1.000E+03 * “-- * powpcc{ 3
ROTE ' Unsaturated zone 1 (cw*™*3/g) + 5.000E+01 * 1.0008+03 * - 'opoNuc 3,10
RO16 ' Saturated zone (cm**3/g) 3 5.000£+01 2 1,000E+0% * e * peNICSt 3
RO16 *  Lesch rate (/yr) ' 0.C00E+0D ' 0.000E+Q0 * 1.7336-04 I ALEACHC 3)
016 *  Solubility constant 1 0.000E+00 * Q,000E+00 ? not used + SOLUBK( 3)
3 3 3 1 ¥
RO * Distribution coefficients for Cs-137 * * * 3
RO16 ' Contaminated zone (ow*3/g) ¥ 5.000E+01 Y 1.000E+03 * - ' DCMUCEL 4)
RO16 *  Unsaturated zone 1 (em*3/9) $ 5_000E+D1 ? 1.000E+Q3 * .- 3 peNutuf 4,12
RO1E * Saturated zone (cr**3/g) 55, 000E+01 * 1.000E+03 * - v DCNUCS{ &)
RO1S Leach rate {/yr}) 1 0.000E+00 * 0.000E+00 1.733€-04 ¥ ALEACH{ 4)
RO16 *  Sofubility constant s 0.000E+00 * 0.0C0E+00 ? not used ¥ SOLUBKC &)
1 3 3 3 E
R016 * Distribution coefficients for Eu-154 1 3 ] 1
RD16 ' Contaminated zome (cw**3/g) ¥ 2.0008+02 -1,000E+00 ? === 3 BCNUCCL 5)
014 ¥ Unsaturated zone 1 (cm**3/g) ¥ 2.0006+02 ?-1.000€+00 - 1 DCNUCUC 5,1
RO1S *  Saturated zone {(cm**3/9) 1 2.000E+02 *-1.000E+00 ? - ¥ DCNUESC %)
RO1& ' Leach rate (/yr) ' 0.0008+00 5 0.0DCE+O0 ? 4, 8%41E-05 1 ALEATHC 5)
2016 *  Solubility constant 4 0.0D0E+O0 * 0.000E+00 * not used b SOLUBKC 5)
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0 4 } User 3 ¥ Used by RESRAD ' Parameter
Merws * Parameter } Input ' Default * (If different from user input) * Name
FAGAAUGUUOUARA AR UUUR R AU LR AR A KA KRR AR kA AARCURARKIGULLE KX '
RO1S ! Distribution coefficients for Eu-15% * ' * s
RO ' Contaminated zone (cm**3/g) | * 2.000£+02 *-1.000E+00 ? mow 4 DCNUCCE 63
ROS ¥  Unsaturated zone 1 (ca*3/g) ' 2.000E+02 *-1.000E+Q0 ! bl * DCNUCUC 6, 1)
RO16 ' Saturated zone (ce**3/g) ! 2.000E+02 *-1.Q00E+00 * - ! DENUCEC &)
R016 ' Lesch rate (/fyr) 3 0.000E+00 * 0.DOOE+00 * 4,341€-03 ) ALEACH{ 8)
RO16 ¢ Solubility comstant ? 0.000E+00 * 0.CDOE+0D : not used 7 SOLUBK( &)

1 3 1 13
R016 * Distribution coefficients for Ni-63 : 3 : '
ROVS ' Contaminated zone (cm**3/g) * 3.0006407 * 1.000E+03 * * DENUCSC T)
RO16 ' Unsaturated zone 1 (cm**3/y) 3 3.000E+01 * 1.000£+03 » --- * DCHUCUC 7,1)
R016 ' Seturated zohe (cm**3/g) ¥ 3,000E+01 * 1.000£+03 3 —ee ¥ DCHUCS( 7)
RO16 °  Leach rate (/yr) * 0.000E+00 * 0.Q0QE+QC * 2.884E-04 * ALEACH{ 7)
RC16 3 Solubility constant ’ 0.0006+00 * 0.000E+08 * not used 3 soLuak( 7y

] 3 ) ) ]
RG16 * Diatribution coefficients for Pu-239 : ! ! ’
RO16 *  Contaminated zone (ca**3/g) 3 2.000E+02 * 2.000E+03 * 3 DCNUCC(10)
ROTE ?  Unsatursted zone 1 (cn**3/g) 3 2.00DE+02 ' 2.CO00E+O3 * ¥ DCNUCU(10, 1)
ROY6 *  Setursted zone (ca**3/g) 3 2.DODE+02 ! 2.000E+03 * ¥ DCHUCS{10)
ROYS ' Leach rate (/yr) ! 0.000E+00 * 0.000E+00 * 4.341E-0% ¥ ALEACH{10)
RO6 ' Solubility constant ' 0.000E+00 * 0.000E+00 * not used ' SOLUBK(10)

] 3 3 3 3
RO16 ! Distribution coetficients for Pu-240 3 s * s
RO16 '  Contaminated zone (cw**3/g) ? 2.000£+02 * 2.000E+03 * - S DCMULC(11)
RO16 ! Unsaturated zone 1 (cm**3/g) ' 2.000£+02 ¥ 2.000E+03 * --- 3 DONULUC1Y, 1)
RO1S *  Saturated zone {ca%3/g} 3 2.000E+02 * 2.GO0E+QS 3 --- * DORICS¢IT)
RO16 *  Lesch rate (/yr) * 0.000E+0D ¢ 0.DOOE+00 * &.341E-05 * ALEACH(11)
ROI6 ¥ Sotubility constant ¥ 0.000E+00 * 0.000E+00 * not used T SOLUBK{11)

3 H 1 ¥ ¥
RO16 * Distribution coefficients for daughter Ac-227 ° * ' s
RA16 ' Contaminated zone (an**3/g) ' 2.000E+D% ' 2.000E+01 E DERUCSL 1)
ROY6 7 Unsaturated zone 1 (ca**3/yg) * 2.000E+01 * 2.000€+01 * v ¥ OcNUCUC 1,1
RO16 '  Saturated zone (cm**3/g) 1 2.000E+07 ' 2.000E+01 * * DONUCSC 1)
RO16 *  Lesch rate (/yr) ' 0.000£+00 * 0.000E+00 * 4.314E-04 ¥ ALEACHC 1>
RO16 *  Solubility constant 3 0.000E+C0 * O.000€+00 7 not used 1 SOLUBKC 1)

H 3 1 ] 3
RO16 * Distribution coefficients for daughter Np-257 4 3 N s
ROY6 '  Contaminated zone (cm**3/g) ¥-1.000E+00 *-1.000£+00 * 2.574E~02 > DCNUCCC B)
RO16 *  Unsatursted zone 1 (cm"*3/g) *=1.000E+00 *-1,000E+00 * 2.574E+02 ¥ pewucu{ 8,1
RO16 ' Saturated zone (cm**3/g) #=1.000E+00 3-1.000E+00 ? 2.574E+02 ¥ DCNUCS( 8)
RO16 *  Leach rate (/yr) * 0.000E+00 * .000E+00 * 3.373E-05 3 RLEACH{ B)
R016 ' Solubility constant 8 0.000E+D0 * 0.00GE+0] * not uged ¥ SOLUBK( 8)

3 3 1] ¥ 3
RO1S 3 Distribution coefficients for daughter Pa-231 s N ' ¥
RO *  Contaminated zone (cm**3/g) ) §.GO0E+DT * S.000E+01 ! ¥ DONUCCL )
ROté > Unsaturated zone 1 (cm**3/g) ? 5.000E+01 ¥ 5.000E+01 ! 3 pENUEUC 9, 1)
ROI6 *  Saturated zone {cAP*3/q) ! 5_000E+01 * 5.000E+01 * * DCHUCS( 9)
ROIS ' Leach rate (/yr) * 0.000E+00 * (.000£+00 * 1.733€-04 S ALEACHL 9)
RO¥S ¥ Solubility constant * 0.000E+00 * 0.0008+00 * not used ' SOLUBK( 9)
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4] 1 ¥ User : 4 Used by RESRAD *  Parameter
Mena ¥ Parameter Imput  ? Defasult Y (1 differeny from user input) ! Name
WWNWWWIWWKWWH“KW
RD16 3 Distribution coefficients for deughter Re-228  * : : !
RO16 *  Contaminated zone (cx**3/g) 3 7.000E+01 * 7.000E+01 ° e * DCRUCC(12)
RO16 '  Unsatursted zome 1 (ca**3/g) * 7,000E+01 ' 7.000E+01 ' DOMKU(1Z, 1)
ROS ¥ Saturated zone (cm**3/g) * 7.0008+01 3 7.0006+01 * --- b DCNUCS(12)
RO1S *  Leach rate (/yr) ¥ 0.000E+00 * O.000E+00 ° 1.239¢-04 ¥ ALEACH(12)
RO16 ¢ Sclubility constant 1 0,000E+00 * ©.0GCE+00 ? not used ? SOLUBK(12)
3 3 3 3 1
RO16 ' Distribution coefficients for daughter Th-228 3 ' v b
R0O16 ' Contaminated 2one (car™3/g) 1 6.000E+04 * 6.000E+04 * * HCMICC(13)
ROYS *  Unsaturated zone 1 (cm**3/g) 1 5,000E+04 ¢ &,000E+04 * - ' DCNUCU(13, 1)
RO1S ' Saturated zone (ca**3/g) 3 §,000E+04 7 6.000£+04 * .- 7 DCNUES(13)
RO1S Leach rate (/yr) 1 0.000E+00 * 0,000€+00 ¢ 1. 640607 7 ALEACH(13)
RO *  Solubility constant ' 0.000E+00 * ©0.0Q0E+00 ° not used ' SOLUBK(13)
1 1 3 3 1
RO16 ! Distribution coefficients for daughter Th-229% °* ? 4 3
RO16 *  Contaminated zone (ce**3/g) ¥ 2.000£+02 ¥ 6.000E+04 * .- ¥ DCNUCC(14)
#0186 '  Unsatursted zone 1 (cm**3/g) 1 2.000E+02 * &.0008+04 ! .- ' DONCN(14,1)
RO1S ' Saturated zone (co*™3/g) 3 2.000E+02 * &.000E+04 T DCMUCS(14)
ROV *  Leach rate (/yr) 1 0.000E+00 * 0.000£+00 ° 4. 341E-05 3 ALEACH(14)
R016 *  Solubility constant * 0,000E+00 * 0.0008+00 * not used 1 SOLUBK(14)
) 1] 1 3 3
RO16 * Distribution coefficients for daughter Th-232 3 v ¥ H
®016 ¢ Contaminated zone (cw**3/g) 3 4. 000E+04 * &6.000E+0% ! - ¥ DENUCC(15)
RO16 ' Unsaturated zone 1 (cm**3/g) 1 6.000E+04 7 6.000E+04 --- * DCNUCU{15,1)
R016 ' Saturated zone (cm**3/q) 1 §,000E406 * 6.000E+04 * - ¥ DENUCS(15)
RO16 *  Leach rate (/yr) ¥ 0,000E+00 ¥ 0.0Q00E+00 * 1.448€-07 * ALEACH(15)
RO16 *  Solubitity constant v 0.000E+00 ¥ 0.000E400 ¢ not used P OSOLUBK(15)
¥ 1 3 L] 5
RO16 ? Distribution coefficients for daughter U-233 ! ’ ! ’
ROY6 *  Conteminated zone (cm**3/g) 5 2.000£+00 * 5.000E+01 3 + DCNUCE{16)
R0O16 '  Unsaturated zone ! {cm**3/g) 1 2.000E+00 ¥ 5,000E+01 ? we- *DOMUCU( 16, 1)
RO1& *  Saturated zonhe (cm**3/g) » Z.000E+00 * 5.000E+01 ? --- ' RBCNUCS(16)
016 *  Leach rate (/yr) 1 0.000E+00 ¥ 9.000£+00 * 4.088E-03 ¥ ALEACHC16)
RO16 ¢ Solubitity constant v 0,000E+00 * 0.000E+00 * ot used 3 SOLUBK(16)
5 3 3 5 3
RO16 * Distribution coefficients for doughter u-235 3 * : H
ROYS *  Contaminated zone (¢ca*3fg) 3 5. 00nE+01 * 5.D00E+DY P - ¥ DCNUCC(YT)
ROV6 ' Unsaturated zone 1 (cn™*3/g9) ¥ 5,000E+01  5.000E+01 === 3 DOMUCUCTT, 1)
016 >  Saturated zone (cn**3/g) 3 5.0D0E+01 ¥ 5.000E+01 * --- ' DCNUCS(1T)
ROt *  Leach rate {fyr) * ,000E+00 ' O.000E+00 * 1.,733€-04 1 ALEACHCTT)
ROYS | Solubility constant 1 {,.000E+D0 ¥ 0,000E+00 ° not used * SOLUBK(17)
] 3 L] 1 3
RO1S * Distribution coefficients for daughter U-235 3 3 3 +
ROI6 °  Contaminated rone (cm**3/g) 35 0G0E+01 3 5.DO0E+DT ? - 3 pCNucc(18)
R0%& *  Unsaturated zome 1 {cm**3/g) i 5,000E+01 * 5.000E+01 * - 1 BCNUCUC18,1)
ROt6 *  Saturated zone (cw**3/g) } 5,000E+01 * 5.0008+01 ¢ wen 3 DCNUCS(18)
RO16 *  Leach rate (/yr) + 0,000E+DD * 0.000E+0Q * 1.733E-04 3 ALEACH(18)
RO16 * Solubfiity constant s p.0DDES0O * 0.00DE+DD ? not used T SOLUBK(18)
1 3 L} ¥ ¥
ROV7 * Irhatation rate (m**3/yr} 5 B.LOCE+D3 ! B.400E+D3 * - ' INHALR
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File

ROY?
ROAT
ROV7
RO1?
£017
ROA?
RO17
RO17
RO7
RO17
RO17
®017
RO17
ROT?
ROV7
RO17
ROIT
ROYY
rRO17
RO17

RO17
017
ROV7
RO17
RO1T
RO17
RO17
rROY7
ROV7
ROVY
RO17
RO1?
ROTY

RG18
ROY8
RO18
RO1S
RO18
RO18
RO13
RO18
RO12
RO1B
/018
RO1B
ROS
RO18
RO18

1 R I T T R R R A L R I B R

Mats Loading for inhatation (g/m**3) 1 1.000E-04 ' 1,000€-04
Exposure duration ) 3 3.000E+01 * 3.000E+0% *
shielding factor, inhatation ¥ 4. 000E-01 * 4.Q00E-D1 3
shielding fector, external gamma ¥ 7.000E-0t * 7.000E-D1 *
Fraction of time spent indoors * 5.000€-01 ' S.000E-01 ¥
Fraction of time spent outdoors (on site) 5 2.500€-01 ' 2.S00E-01 *
Shape factor flag, external goasma 3 1.000E+00 * 1.000E+00 *
Redii of shape factor array (used if FS = -1): 3 L 3
outer annular radius (m), ring 1: 5 not used * 5.000E+01 ¥
outer annular radius (m), ring 23 ? not used ¥ T.071E«01 *
Outer annular redius (m), ring 3: ? not used ' 0.000E+Q0 *
Outer anwlar radius (m), ring 4: ! not used * 0.000E+Q0 *
Outer anruiar radius (m), ring 5: ' not used ¥ {,000E+00 *
Outer arvnilar radius (m), ring 6: ' not used ! 0. 000E+00 ¢
Outer snnutar radius (m), ring 7: ' not used ! §,000E+00 ?
Outer annuisr radius (), ring B: ' not used ? 0.000£+00 *
Outer arnuiar redius (@), ring 9: ! ot used ¥ O.CO0E+00
Outer annular redius (e}, ring 10: ' not used * 0.000E+00 *
Outer annular radius (m), ring 11: ' not used 3 0.000E+0D *
Outer arvwilar radius {m), ring 12: ' onot used * 0,0008+00 3

3 5 5

Fractions of anhular areas within AREA; s ¥ '
Ring 1 ' not used * 1.000£+00 3
Ring 2 ' not used ¥ 2,732E-01
Ring 3 ! not used * 0,000E+00 *
Ring & } not used * 0.000E+00 ?
Ring 5 * not used ¥ O0.000E+00 *
Ring & } not used ¥ 0.D0OE+DD ?
Ring 7 * not used * D.DDOE+DD !
Ring & } not used * 0.000E+00 !
Ring ¢ I not used ! 0. 000E+QQ *
Ring 10 ! not used * 0.000E+C0 *
Ring 11 ! not used ¥ 0.000E+00 *
Ring 12 } not used ° 0,000E+GO *

3 3 1

Fruits, vegetables and grain consumption (kg/yr) * 1.600E+D2 ' 1.6006+02 *
Leafy vegetable consumption (kg/yr) 3 1.400E+01 1 1.4008+01 2
Nilk consumption (L/yr) ¥ 9.200E+01 ' 9,200E+01 *
Meat and poultry consumption (kg/yr) * 4.300£+01 * 6.300E+DY *
Fish consumption (kg/yr) 1 5.400E+00 * 5.400E+00 *
Other seafood consumption (kg/yr) * 9.0006-01 * 9.000E-0% *
Soil ingestion rate {g/yr) ¥ 3_AS0E+01 * 3.650E+01 *
prinking water intake {L/yr) 3 7.300E+02 * 5.100E+02 *
tortamination fraction of drinking water ¥ 1.000e+00 * 1,0006+00 *
Contamination fraction of household water ¥ mot used ¥ 1.000€+00
Contamination fraction of livestock water 5 1.DOOE+00 ¢ 1.0006+00 ¥
Contamination fraction of irrigetion water Y OL.OODE+DB T 1.000E+00 ¥
Contamination fraction of aquatic food * 5.000E-01 ¢ 5,000E-01 3
Contamination fraction of plant food -1 -1 3
Contamination fraction of meat [ | 5.4 1

T« Limit = 0.5 year
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0.500£+00
0.620E+0G

KAKARARARRAX

MLINK

Eb

SHF3

SHEF1

FIRD

£OTD

Fs

RAD_SHAPEC 1)
RAD_SHAPEC 2}
RAD_SHAPEC 3)
RAD SHAPEC &)
RAD_SHAPE( 5
RAD_SKAPE( &)
RAC_SWAPE( 7)
RAD_SHAPE( 8)
RAD_SHAPEC 9
RAD_ SHAPE( 10}
RAD_SHAPE(11)
RAD_SHAPE(12)

FRACA( 1)
FRACA{ 2)
FRACA( 3)
FRACAC 4)
FRACAC 5)
FRACAC 6)
FRACAL 7)
FRACA{ 8)
FRACA( 9)
FRACAL10)
FRACACIT)
FRACA(12)

BIET(1}
DIET(2)
DIET(3)
DIEY(4)
DIET(S)
DIET(%)
SOIL
bWl

FOW
Flinw
FLW
FLRW
FR®
FPLANT
FMEAT
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o s  User ? * Used by RESRAD *  Parameter

Herw Parasmeter $ toput ¥ Default ' (if different from user input) ? Nome
mmummmmmnuumnmmwmummwmmmmmumummm

RO1B 3 Contamination fraction of milk 141 L2 | 3 0,620E+00 3 RNILK

3 ] H L] 3
R019 * Livestock fodder intake for meat (kg/day) 3 6.800E+01 ? 6.800E+01 ! --- 1 LFIS
RO19 * Livestock fodder intake for milk (kg/day) + 5. 500e+01 * 5.500E+01 * - 3 LFi6
KO19 ? Livestock water intake for meat (iL/day) 3 5,000£+01 3 5.000E+0Y * e LIERY)
ROTO * Livestock water intake for milk (L/day) b 1.600E402 * 1.500€+02 * - LAY
ROT® 7 Livestock sofl intake (kg/day) * 5 _DOOE-D1 ¢ 5.000E-01 * waa 3 L8]
RO ! Mass loading for foliar deposition (o/m**3) S 1.000E-04 ¥ 1.000E-04 ° --- 3 MLFD
RD19 * Depth of soil mixing layer (m) * $.500E-0% * 1.500£-01 7 e 3 DN
ROY9 * Depth of roots (m) > 9.000E-01'Y 9.000E-01 == ¥ DROOT
RO1Y * Drinking water fraction from ground water % 1.000E+00 * 1.000E+D0 * wes ¥ FGWOW
RO19 ' Housshold water fraction from ground water T not used ? 1,000E+00 ? .- 3 FGWHN
RO1? ¥ Livestock water fraction from ground water ' 1.000€+00 7 1.000E+00 ° --- 1 FENLW
RO19 ! Irrigation fraction from ground water ! 1.000E+00 * 1.000E+00 * .- ! FGMIR

] 1 I 1} 3
R198 * Wet weight crop yield for Non-Leafy (kg/m**2) 3 7.000E-01 5 7.00CE-0% ° --- 3 ¥YY(1)
RI98 > Wet weight crop yield for Leafy (kg/m**2) * 1.SCOE+00 * 1.500E+DQ * --- LR "1 ¥4
R19B ' uWet weight crop yield for Fodder (ka/m**2) 3 1,100E+00 * 1.100E+00 * --- LI 1'% %]
R198 ' Growing Sesson for Won-Leafy (years) ' 1,700E-01 * 1,700€-01 * - T TE()
RIPB * Growing Season for Leafy (yesars) ' 2.500E-01  2.500E-01° --- 1 TECD)
R19B * Growing Season for Fodder (yenrs) ' 8.0005-02 ' #.000£-02 * - P OTE(3)
RI9B * Transiocation Factor for MNon-Leafy * 1.000E-01 * 1.000E-01 * e L SR B
R198 * Translocation Factor for Leafy 3 4,.000€+00 * 3,G00E+00 ? - T OTIVI2)
R198 * Translocation Fsctor for Fodder ? 1.000E+00 * 1.000£+00 ° -—-- T
R198 ' Ory Foliar Interception fraction for Non-Leafy + 2.500E-01 * 2.500E-01 * wee i RORY(Y)
Ri9B * Ory Foliar Interception Fraction for Leafy ¥ 2.500E-01 * 2.500E-01 * v 1 RORY(2)
R198 * Dry Foliar Interception Fraction for Fodder 3 2.5006-01 ° 2.500E-07 * wee 7 RDRY(3)
R198 * Wet Folier Interception fraction for Non-leafy ' 2.500€-01 ' 2.500£-01 ° -ee 1 ORWET(Y)
R198 * Wet Foliar Interception Fraction for Leafy ' 2.500£-01 * 2.5006-01 * --- t RUET(2)
R198 * Wet foiiar Intsrception Fraction for Fodder 1 2.500e-01 ¢ 2.500E-01 ? --- * RMET(3)
R198 ' Weathering Removal Constant for Vegetation ' 2.0006+01 ¥ 2,000E+01 * . 3 WLAM

Il 3 3 1 5
€14 3 £-12 concentration in water (g/cm**3} * not used * 2.000E-D5 * - * C12WTR
C14 * £-12 concentration in contaminated soit (9/9) * not used * 3.0008-02 ! --- ' oL12e2
C14 ! Fraction of vegetation carbon from sail 5 not used Y 2.000€-02 * .. ? CsoIL
t14 * Fraction of vegetation carbon from eir ¥ not used ' 9.3008-01° .. 3 CAIR
Cl4 ¢ C-16 evasion layer thickness in soil (m) ' not used * 3.000E-0% °* --- ' DMC
C14 ' €14 evasion flux rete from soil (1/sec) ' not used ¥ 7.0008-07 ? e * OEVEN
Ci4 ? ¢-12 evasion flux rate from soil (1/sec) ' not used ¥ 1.DDOE-10 7 --- * REVSN
C14 * Fraction of grain in beef cattle feed * not used * 8.000E-01 * “e- ' AVFG4
Cl4  Fraction of grain in milk cow feed ? pot used 3 2.000E-01 ? --- ' AVEGS
€14 * DCF correction factor for gasecus forms of Ct4  * not used °* B.B9LE+D] * - 3 CO2F

3 ¥ 1 1 ]
STOR ' Storage times of contsminated foodstuffs (days): * ! 3 3
$TOR *  Fruits, non-leafy vegetables, and grain 1 1.400E+01 * 1400401 LR * STOR_T(Y)
STOR *  Leafy vegetables ' 1,000€+00 * 1.000E+00 ? --- ¥ STOR_T(2)
STOR *  Milk 3 1. OBOE+DD * 1.GOGE+DO ¥ b ' STOR_T(3)
STOR * Meat and poultry 3 2.0008+01 3 2.DO0E+DT ¥ e s STOR_T(4})
STOR *  Fish + 7.000E+00 * 7.000E+0G * 3 STOR_T{5)
STOR *  Crustacea and mollusks ¥ 7.000E+00 * 7.000E+00 * --- ' STOR_T{&)
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Site-Specific Parameter SLm&ry (ccmimed)
0 ¥ T Uger Used by RESRAD *  Parameter
Meru ! Par-smeter ¥ oinput  f pefault 1 (If ditferent from user input) * Mame:
WWWWWW&WWWWWMKHWNWWW
STOR ' well water 3 1,000+00 5 1.0006400 3 7 STOR_T(Y)
STOR *  Surface water ! 1.000€+00 ' 1.000E+00 ! AR ! STOR_T(B)
STOR *  Livestock fockier Y 4. 500E+01 7 4.500E+01 ? --- ¥ STOR_T(%)
3 3 3 3 3
RO2Y ? Thickness of buildirg foundation {(m) ' not uzed ' 1.500€-D01 ° --- I FLOORY
ROZY * Butk density of building fourdstion (g/cmv*3) ¥ onot used 1 2,.400E+400 ¥ - 1 DENSFL
ROZ1 * Total porosity of the cover material ! not used 3 4.000E-01° - ¥ TPLY
ROZ1 * Total porosity of the building foundation ' not used * 1.000E-01 * e * TPFL
RO2t * volumetric water content of the cover materiasl ! not used * 5.000E-02 ! --- ¥ PH2OCY
RO2% ' Yolumetric water content of the foundation 3 not used ' 3.000E-02 e ¥ PH2DFL
RO2Y ! Diffusion coefficient for radon gas (m/sec): 4 ? ' !
RO21 '  in cover materiai * ot used * 2,000E-06 ° o 1 pIFcy
RO21 *  in foundation material ' rot yged ' 3.00DE-07 ? . ' DIFFL
ROZY ' in contaminated zome soil ot used Y 2.000E-06 mae * DIFCZ
RO21 * Radon verticsl dimension of mixing (m) ' not used > Z.00DE+DO * --- ¥ HHIX
RO21 * Average buildiog alr exchange rate (1/hr) * ot used * S.000E-01 3 .- ' REXG
RO21 * Height of the buitding {room} (m) ' not used * 2.500E+00 * [ ' HRM
RO2Y * Building interior area factor * mot uesad ¥ OO.G00EH0D 3 -- ' FAl
ROZ%Y * Building depth below ground surface (m) ¥ oot uged  ¥-1.0008+00 7 - b ODMFL
/021 * Emanating power of Rn-222 gas * ot used ' 2.500E-01 7 - 5 EMANACT)
ROZ1 ' Emanating power of Rn-220 ges ¥ onot used * 1.500E-01 ° --- } EMANA(2)
L] 3 ] ¥ 3
TITL * Sumber of graphical time points ? 2z .- 3 e 1 MPIS
IITL 3 Maximumw mber of mtesratmn points for dosu * 1 } -3 - 3 Lvm

' Maxioum rwmber of integration points f LR - 1
Iiiﬂliffli!lllilIllififnii!ﬂl!iit(lHfﬂlliﬁl”!i!lHiilfii!iiii!Ei[ilHlt!i!lill!ftiiiiiiif“!lllilﬂliiH![!tliiliiilil!ti

Summary of Pathway Selections

Pathuay ' User Selection
1 -~ external semm s active
2 -- irhalation {w/o radom)? active
3 -- plant ingestion ' active
& -- meat ingestion 3 active
5 -- milk ingestion 4 active
6 -- sguatic foods : active
7 -- drinking water ’ active
8 -- soil ingestion 3 active
9 «- radon 3 suppressed
H

Find peak pathna-y doses active
EEbEetfitf it ip et anaettenssnaiiqssititddnaestt
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Table of Contents
ARARKAAABRRRARRAA
Part 1: Mixture Sume and Single Radionuclide Guidelines
fetiffffpiiiiets it tatsetfesfaaeisdififitainistityy

Dose Conversion Factor {and Related) Parameter St.imaary 2

Site-Specific Parameter Summary ..... Giatirsasmrueasavanus &
Summary of Pathway Selections ..........cceveuenens, arneas 12
tontaminated Zore and Total Dose SUMMALY ..eeveeacenanunes 13
Total Dose Components
Time = 0.000E+00 ....covnneccnns P [
Time = 1.000E400 . .0veennannsarnnsnsusasssrarsasoanse 13
Time o 3.000E400 o.evvunnconncoesensesnassasssnnnasse 16
Time = 7.800E400 vvvveeencennecssunsssnnnsannsanannee 17
Time = 1.400E+01 ...vanrrrncescvunnsrecanannenas evess 18
Time = 4,200B407 ovcvrvviiinincnacaserannnavssannrsns 19
Time = 1.000E402 ... coucrvorancnnasnnanssnsnnnnsnnnss 20
Time = 1.370E+02 L ovviurmnncnnnanncanns ceerenenn R4
Time = 3.000E+02 .......... “edbearinsentuans vesnssasn 22
Time = 1.000E+03 .. vsvvvvaneronsacacisnnsansnnnns aee 23
Dose/Source Ratios Summed Over ALl Pathways .............. 24
Single Radionuclide Soil Guidelines .........cccvuuiiunusn 24
Dose Per Nucifde Summed Over All Pathways ..............e: 25
Soil Concentration Per Nuclide ......... S N .o 25

C-47



CVP-2006-00004

Rev. 0
For Approval

1RESRAD, Version 6.22 T« Limit = 0.5 year 1270372004 14:10 Page 2
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Dose Conversion Factor (ond Related) Parsmetsr Summary
File: HEAST 2001 Morbidity .

0 ¥ ¥ Current * ! Parameter
Menw ? Parameter ¥ Value 3 Defauyit ? Name
f.ummiinmmu:mxxmmwxnummxmnnmmmmmmmmmnmnmmmm
B-1 ? Dose conversion factors for inhalation, wrem/pCi: 1 ¥
B-1 3 Ac-227+D ¥4 720E+00 * 5.720E+00 * DCF2¢ 1)
B-1 3 Am«241 ¥ 4.460E-D1 Y 4 4LDE-01 * DEF2{ 2)
B-1 3 Co-60 ¥ 2.190E-04 * 2.190E-04 * DCF2( 3)
B-1 3 £s-137+D 3 3.190E-05 ¥ 3.190E-05 ? DCF2( 4)
B-1 ? tu-154 Y 2.860E-04 * 2.860E-04 ' DLF2C 5)
B-1 ? £u-155 ¥ 4.140E-05 ? 4.140E-05 3 DCF2( &)
B-1 7 Ni-463 ¥ 6.290E-06 * &£.290E-06 * DCF2( 7)
B-1 ¥ Np-237+D ¥ 5,400E-01 ¢ 5.400E-0% * DCF2( B)
8-1 * pa-231 ¥ 1.2B0E+00 * 1.2808+00 * DCF2{ 9
8-1 * pu-239 3 4.290E-01 7 4, 290E-01 ¥ DCR2(IDD
8-1 1 pu-240 Y 4. Z2908-01 * 4.290E-01 > DCF2CI)
8-1 ' Ra-228+D * 5.080E-03 ¢ 5,.0808-03 * DCF2(12)
8-1 ! Sr-90+D * 1.310E-03 ¥ 1.310£-03 * DCF2¢13)
8-1 ' Th-228+p ¥ 3.450E-01 * 3.450E-01 * DCF2(14)
B-1 3 Th-229+D 1 2.160E+00 * 2.160E+00 * DCF2(15)
B-1 * Th-232 3 1,640E+00 * 1.640E+00 7 DCF2(16)
B-1 ? y-233 1 1.350-01 * 1.3506-01 * DCF2(17)
B-1 1 u-235+D ¥ 1.230E-07 } 1.230E-01 * DCF2(18)
-1 * uU-23% ¥ 1.250E~-01 * 1.250E~01 * DCF2(1%)

1 H 3 3
D-1 7 Dose conversion factors for ingestion, mrem/pCi: : 3 4
-1 ! Ac-2274D Y 1,4B08-02 7 1.480E-02 * DCF3( 1)
D-1 7 Am-241 ¥ 3.640F-03 * 3,0640E-03 * DCF3C 2)
D-1 * Co-80 ¥ 2.690E-05 ¥ 2.590E-05 * DCF3( 3)
D-1 * Cs-137+D * 5.000E-05 *,5.000£-05 * DCF3( 4)
-1 * Eu-154 ¥ 9.5508-06 ¢ 9.550E-06 * DCF3( 5)

b-1 ? Eu-155 * 1.530E-06 * 1.530E-06 * DCF3( 6)
D-1 ? Ni-63  5.7T0E-Q7 * 5.770E-07 * DCF3( 7)
p-1 3 Np-237+D ¥ 4.440E-03 ¥ 4.440E-03 * DCF3C &)
D-1 % pa-2W1 * 1.060E-02 * 1.060E-02 * DCFI 9)
b-1 3 pu-239 ¥ 3.540E-03 * 3.540E-03 * DCF3{10)
D-§ 3 Pu-240 ? 3.540E-03 * 3.540£-03 * DCF3(11)
0-1 * Ra-22B+D 1 1.440E-03 ¥ 1,440E-03 * BCF3(12)
D-1 * Sr-90+) ¥ 1.530E-04 * 1.530E-04 * BCF3(13)
0-1 * Th-22B+D * B.0BOE-04 * B.0BOE-04 * DCF3(14)
0-1 * Th-22%+D * 4.030E-03 * 4.030E-03 * DCF3(15)
B-1 * Th-232 ¥ 2.730E-03 * 2.750e-03 * DCF3{14)
p-1 * U-233 3 2.890E-04 > 2.890E-04 * DLF3(17)
D-1 7 U-235+D 5 2.670E-04 * 2.670E-04 * DCF3(18)
o-1 * U-236 ¥} 2.690E-04 * 2.690E-04 * DCF3I(19)

3 ¥ 3 3
0-34 % Food transfer factors: : 3 :
D34 ' Ac-227+D , plant/soil concentration ratio, dimensienless ¥ 3.500e-03 ¥ 2.500E-03 * RTF( 1,1)
0-34 * Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCisd) ¥ 2.000E-05 * 2,000E-05 * RTF( %,2)
D-34 * Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 ¥ 2.000E-05 ! RTF( 1,3)
0-3[. 3 3 3 3
D-34 * Am-24% , plant/soil concentration ratio, dimensionless ¥ 1.000E-03 * }.000E-03 ' RTF{ 2,1)
D-34 ¥ Am-24% |, beef/livestock-intaske ratio, (pCifkg)/(pCisd) 1 5.000E-05 * S.000E-05 * RYF( 2,2)
0-34 * Am-241 , milk/livestock-intake ratio, (pCi/L)/(pCisd) 3 2.000E-06 * 2.000E-06 ¥ RTE( 2,3)
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pDose Conversion Factor (and Related) Parameter Summary tcontinued)
File; REAST 2001 Morbidity

0 4 ¥ Current * 7 Paraemeter
Merw) * Parameter 3 yatue ¥ Default ? Name:

amummmmmxmnmiiamamummuwmnmmmmxmmmmmmmmm

D-34 % Lo-60 . plant/soil concentration ratio, dimensioniess s 8.D00E-02 * 8.000E-02 * RYFC 3, 1)
p-34 ' Co-60 . beef/livestock-intake ratio, (pCiskg)/(pCisd)  * 2.000E-02 ° 2.000E-02 > RYF{ 3,2)
D-34 ' Co-60 . milk/livestock-inteke ratio, (pCi/L)/(pCi/d) 3 2.0006-03 ° 2.00CE-03 * RTF( 3,3)
D-34 ¢ h 2 3

D-34  Cs-137+D , plant/soil concentration ratio, dimensionless 3 4.000E-02 * 4.000E-02 * RTF( 4,1)
D-34 1 Cs-137+D , beef/livesteck-intake ratio, (pCi/kg)/(pCisd)  * 3.000€-02 ° 3.000€-02 * RTF{ 4,2)
D-34 ' Cs-137+0 , milk/livestock-intake ratio, (pLiZLMRCi/d) ' 8.0006-03 ! 8.000E-03 ! RTF{ 4,3)
D.}‘ 3 3 } )

D-34 * Eu-15¢ , plent/soil concentration ratio, dimensionless : 2.500£-03 * 2.500E-03 * RTF{ 3,1}
D-34 * Eu-154 , beef/livestock-intake ratio, (pCiskg)/(pCi/d) 7 2.0G0E-03 °® 2.000E-03 * RTF{ 5,2)
0-34 * Eu-154 , mitk/livestock-intake ratio, {pCi/L)/{pCi/d) 3 2.000£-05 * 2.000E-05 * RTF( 5.3)
b-34 3 3 3 1

D-34  Eu-155 , plant/soil concentration ratio, dimensionless  * 2.500E-03 * 2.5D0€-03 * RTFL 6,1)
D-34  Eu-155 , beef/livestock-intake ratis, (pCiskg}/(pCisd} ' 2.000E-03 * 2.000DE-03 * RIF( 6,2)
D-34 * Eu-155 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1 2.000E-05 * 2,000E-05 * RTF( 6,3)
D-34 3 ’ H

0-34 * Ni-63 , plant/soil concentration ratio, dimensioniess * §.000E-02 * 5.000E-02 * RYF( 7,1)
B-34 * Ni-63  , beefslivestock-intake ratio, (pCiskg)/(pCi/d) 3 5,000E-03 * 5.000E-03 ? RTF{ 7,2)
p-34 ¥ Ni-&3 , milk/livestock-intake ratio, (pCist}/(pli/d} 3 2.000E-02 3 2.000E-02 * RTF({ 7,3)
9.34 3 3 13

D-34 ° Wp-237+0 , plant/soil concentration ratio, dimensionless  ° 2.000€-02 * 2.000E-02 * RTF( 8,1)
D-34 ¢ Np-237+D , beef/Livestock-intake ratic, (pCi/kg)/(pCLisd) s 1.000£-03 > 1.000E-03 * RTF( 8,2)
B34 5 Np-Z37+D , milk/livestock-inteke ratio, (pCi/L)/(pCi/D) 3 5.000E-06 ' 5.000E-06 * RTF¢ 8,3)
D-34 3 s [ ]

D-34 * Pa-231 , plant/scil concentration ratio, dimensionless .} 1.000E-02 ¢ 1.000E-02 ¥ RTF( 9,1)
D-34 * pa-231 . beef/livestock-intake ratio, (pCifkg)/(pCisdy  * 5.000E-03 7 5.000£-03 * RIF( 9.2)
p-34 ' Pa-231 , milk/Livestock-intake ratio, (pCisL)/{pLisd) * 5.000€-06 * 5.000E-06 ¥ RTF( 9,3)
b-34 3 3 3 H

D-34 ' Pu-239 , plant/soil concentration ratio, dimensionless  ? 1,000€-03 * 1.000E-03 * RTF(10,1)
p-34 1 Pu-239 . beef/livestack-intake ratic, (pCiskgd/(pCisd) 7 1.000€-04 ) 1.000E-04 * RTF(10,2)
D-36 * py-259 , milk/livestock-intake ratio, (pCi/LI/{pCi/d} * 1.00DE-06 ° 1.000E-06 > RTF(10,3)
D-%4 * 3 L] H

D-34 * Pu-240 , plant/soil concentration ratio, dimensionless 5 1.000E-03 7 1.006E-03 ¥ RTF(11,1)
D-34 * Pu-240 , beef/livestock-intake ratio, (pCi/fkg)/(pCi/sd) ' 1,000E-04 * 1.000E-04 ? RTF(11,2)
D-34 ¥ Pu-240 , milk/Livestock-intake ratio, (PCI/LI(PCisd) * 1.000E-06  1.000E-06 * RTF(11,3)
D.u H 3 1 3

D-34 ' Ra-228+D , plant/soil concentration ratio, dimensionless s 4.000E-02 * 4.000E-02 * RTF(12,1)
D-34 ' Ra-228+D , beef/livestock-intake ratio, {pCi/kg}/(pCi/d) * 1,000E-03 * 1.090E-03 * RTF(12,2)
D-36 ' Ra-228+0 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) s 1,000£-03 * 1,000€-03 ' RTFC1Z,3)
D-S[’ 3 3 ¥ 3

D-34 * Sr-90+0 , plant/soil concentration ratio, dimensiontess ! 3.000£-01 * 3.0D0E-01 * RYF(I3, D
D-34 ¢ Sr-90+D , beef/livestock-intake ratio, (pCiskg)/(pCi/d) > 8,000E-03 * 8,000E-03 * RTF{13,2)
D-34 ° Sr-90+D , milk/livestock-intake ratio, (PCi/L)/(pCisdd * 2.000E-03 * 2.000E-03 * RTF{13,3)
0.3‘ 3 . ¥ 3 3

D-34 * Th-228+D , plant/soil concentration ratio, dimensionless 1 1.000E-03 * 1.000E-03 * RTF(14,1)
B-34 T Th-228+0 , beef/livestock-intake ratio, (pCiskg)/(pCi/d) + 1.000E-04 * 1.000E-C4 3 RTF(14,2)
B-34 5 Th-22840 , milk/livestock-intake ratio, (pCi/LY/(pCi/d) * 5_000E-D ¢ 5,000E-06 ° RTF(14,3)
D-S[‘ ] 3 3 3
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File: HEAST 2001 Morbidity
0 L] ¥ Current ? * Parameter
! Parameter Value ! Default ? Name

wmmnmmmuwmummmnmmxmamammummnmumxmmxmmwu

D-34 ¥ Th-229+D , plantfsoil concentration retio, dimensionless 1.000E-03 * 1.000£-03 * RYF(15,1)
0-34 * Th-229+D , beef/livestock-intake ratio, (pCiskg)/(pCisd) 1.000e-04 * 1.000E-04 ' RTF(15,2)
D-34 3 Th-229+D , milk/livestock-intake rltio, (pCisL) pCisd)y 5.000E-046 ¥ 5.000£-06 RTF('IS,S)
D-34

D-34 * th-232 |, plent/soil concentration ratio, dimensionless 1.000E-03 2 1.0002-03 * RTF(156,1)
D-34 ! Th-232 , beef/livestock-intake ratio, (pCiskg)/{pCi/d) 1.000E-04 * 1.000E-Q4 3 RTF(16,2)
0-34 7 th-232 , milk/livestock-intake ratio, (pCi/L)/(pCisd) 5.000E-06 * 5,0008-06 * RTF{186,3)
p-34

p-34 ' U-233 , Plant/soil concentration ratio, dimensionless 2.500E-03 * 2,500E-03 * RTF(I7,1)
p-34 3 y-233 , beef/livestock-intake ratio, (pCiskg)/(pCi/d) 3.400E-04 * 3.4006-04 * RTF(17,2)
p-34 5 y-233 . milkslivestock-intake retio, (pCi/L)/{pCisd) 6.000E-04 ? 6.000E-84 * RTF(17,3)
D-34

0-34 % U-235+0 |, plant/eoil concentration ratio, dimensionless 2.500E-03 ? 2.500E-03 * RTF(18,1)
D-34 2 U-235+D , beef/iivestock-intake ratio, (pCiskg)/(pCi/d) 3.400E-04 3 3.400E-04 ® RYF(18,2)
D-34 * U-235+0 |, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-04 3 6.000E-04 * RTFE(18,3)
p-34

0-36 * U-235 , pltant/soil concentration ratio, dimensionless 2,500E-03 3 2,500E-0% * RTF(19,1)
D-34 1 U-236 , beefflivestock-intake ratio, (pCiskg)/{pCi/d) 3.400E-D4 ¢ 3.400E-04 * RTF(19,2)
D-34 % U-236 . milk/{ivestock-intake ratio, (pCi/L)/{pCi/d) &6.0D0E-04 * 6.000E-04 * RTF(19,3)
D~ Bicaccumulation factors, fresh water, 1/kg:

b- Ac-221+D |, fish 1.5006+01 ¥ 1.500£+401 * BIOFAC{ 1,1}
D- Ac-227+D , crustacea snd mollusks 1.000E+03 ¥ 1.000E+03 * BIOFACC 1,2)

3.000E+01
1.000€+02

3.000E+01
1.000E+02

BIOFAC(1D, 1}
BIOFAC(10,2)

Pu-239 |, fish
Pu-239

1 3
3 3 ]
3 1 ]
3 ] 3
3 3 3
3 ] 3
3 ) 3
] 3 3y
3 3 3
3 2 b ]
3 b | 3
3 ) ] 3
] k] 3
3 3 3
¥ 3 3
1 3 3
3 3 3
3 ] 3
3 3 ¥
3 3 ¥
3 3 b
3 3 3
3 1 3
3 1 ¥
3 5 3.0006+01 * BIOFACC
+ 1.000E+D3 * 1.000E+03 *
3 3 ¥
3 ¥ 1
3 3 ¥
L) H ]
3 H 3
3 ] 1
¥ ¥ 3
3 ] 3
¥ 1 3
3 3 3
] 3 3
1 3 3
) 3 ¥
] 3 H
3 3 3
H 3 ¥
] 3 3
] 3 b
3 3 3
] 3 3
¥ 3 3
] 3 3
3 3 3
¥ H 3

WG W W W M A b R M s e W W b b W M W W M b e M M el B e e e ke b le e b W W W b W w b w k w  w w

5

5

5
b-5
p-5 Am-281  , fish 3. 0006+01 2,0
e-5 Am-241 , crustacea and mollusks BIOFAC( 2,2)
-5
B-5 Co-60 , fish 3.000E402 * 3.000E+D2  BIOFAC{ 3,1}
[1 151 Co-&60 , crustacea and mollusks 2.000E+02 3 2,000E+02 ¥ BIOFAC( 3,2)
D-5
b-5 Cs-137+D , fish 2.000E+03 * 2,000E+03 * BIOFACC 4,1}
b-5 Cs-137+D , crustacea and moilusks 1.000E+02 * 1.000E+02 ' BIOFAC( 4,2)
B-5
b-5 Eu-154 , fish 5.000E+01 * 5.000E+01 % BIOFACC 5,1)
p-5 €u-154 , crustacea and mollusks 1.000E+03 ? 1.000E+03 * BIOFAC( 5,2)
D-5
n-5 Eu-155 , fish 5.000E+01 ¥ 5.000E+01 * SIOFACC 6,1)
p-5 Eu-155 , crustacea and mollusks 1.000£+03 * 1,000E+03 * BIOFAC[ 6,2)
D=5
b-5 Ni-63 , fish 1.000E+02 * 1.000E+02 * BIOFAC{ 7,1}
p-5 Ni-63 , erustacea and moi lusks 1.0008+02 * 1.0008+02 * BIOFAC( 7,2)
b-5
p-5 Np-237+D , fish 3.000E+0% * 3.000E+01 * BIOFAC{ B,1)
b-5 Np-237+) , crustacea and moliusks 4.000E+02 * 4.00DE+02 * BIOFAC( 3,2)
p-%
D-5 Fa-231 , fish 1.000E+01 * 1.000E+DY * BIOFACC 9,1)
p-5 Pa-231 |, crustacea and moilusks 1.1006+02 * 1.100E+02 * BIOFACC 9,2)
-5
-5
B-5

crustacea and mollusks

C-50



: CVP-2006-00004

U-236 , fish 1.000E+401 1.000E+01 BIOFAC(1%,1})
* U-236 , crustacea and mollusks ? %.000E+01 6.000E+01 * BIOFAC(19,2)

Rev. 0
For Approval

1RESRAD, Version &.22 T« Limit = 0.5 year 12/03/2004 14:10 Page 5

Summary : 116-N-1 RESRAD Evaluation of Land Bridge for Backfill Concurrence

File : 116-N-1_Backfill RESRAD Shallow.RAD

Dose Conversion Factor {and Related) Parameter Summary (continued)
File: HEAST 2001 Morbidity

0 3 * Current °? * Parameter
Menu ? Parameter . 3 Value * Default °* Name
ARAARARAAARAASARAAR A AARAAAAARAARRAAAARARRARAARAAAARAARRARAAAAREARAARAAARRARRARAARARARRARARARARARARARAARAA
D-5 * Pu-240 . fish * 3.000E+01 * 3.000E+01 * BIOFAC{Lll,1l}
D-5 3 Pu-240 , crustacea and mollusks * 1.000E+02 * 1.000E+02 * BIOFAC({1l,2)
D_5 E] a 3 a

D-5 ? Ra-228+D , fish : 5,000E+01 * 5.000E+01 ® BIQFAC{12Z,1}
D-5 * Ra~228+D , crustacea and mollusks * 2,.500E+02 * 2.500E+02 * BIOFAC(12,2)
D_S 3 3 k) 3

pD-3 ! 5r-80+4D , fish 3 §.000E+01 * 6.000E+01 * BIOFAC(13,1)
D-5 % Sr-90+D , crustacea and mollusks 3 1,000E+02 * 1.000E+02 * BIOFAC(13,2)
D_5 3 E] 3 E]

D-5 3 Th-228+D , fish 3 1,000E+02 * 1.000E+02 * BIOFAC({14,1)
D-5 * Th-228+D , crustacea and mollusks * 5. Q00E+02 ¥ 5.000E+02 * BICFAC{14,2)
D*S 3 3 1 3

D-5% * Th-229+D , fish * 1.000E+02 * 1.000E+02 * BIOFAC(15,1)
D-5 ? Th-229+D , crustacea and mollusks 3 5,000E+02 ?* 5.000E+02 * BIOFAC({15,2)
D_S 3 3 a 3

D-5 * Th-232 , fish * 1.000E+02 * 1.000E+02 * BIOFAC({l6,1)
D-5 * Th-232 , crustacea and mocllusks 3 5,000E+02 * 5.000E+02 ° BIOFAC (16,2}
D_S 3 3 3 E3

D-5 3 U-233 . fish 2 1.000E+01 3 1.000E+01 * BICFACI(17,1)
D-5 * U-233 , crustacea and mollusks 3 5,000E+01 * &.000E+01 > BIQFAC(17,2)
D-5 El 3 3 3

D-5 ? U-235+D , fish 5 1.000E+01 ? 1.000E+01 * BIQFAC(18,1
p-5 * U-235+D , crustacea and mollusks 2 £.000E401 * 6.000E+01 * BIOFAC(18,2)
D 5 3 E] 3 3

D 5 3 3 3 a

D-5 3
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Summary : 116-N-1 RESRAD Evaluation of Land Bridge for Backfill Concurrence
File : 116-K-1_Backfill_RESRAD_Shallow.RAD
Site-Specific Parameter Summary
s} t T ser ! 3 Used by RESRAD } Parameter

Ners * Parameter S Imput ' Default Y (If different from user input) ? Name
ARRARARAKRAKARARRRAIOURAKARARKARARBEAR AR KARRARRRARIUCAKA MR RARAR AR NEARRAARAARTAR R ARAKLARARGARI SRR A REAL BAR KA KRANARAK

RO11 * Ares of conteminated zone (w**2) 1 1.240E+04 7 1.000E+06 * . ¥ AREA
ROt ! Thickness of contamineted zome (m) 7 4.600E+00 ¢ 2.000E+00 ? LED ¥ THICKS
ROt ¥ Length parallel to squifer flow (m) Y 1,.2006+02 7 1,000E+02 ° - ’ LCZPAG
ROT1 * Basic radiation doge Limit (mrem/yr) ¥ 1.500E+07 * 2.500£+0) ° - i BROL
ROT1 * Time since placement of material (yr) ' 0.000E+00 * 0,000E+00 * 1
ROV * Times for calculations (yr) 3 1.000E+00 * 1.000E+00 * . LS
RC11 * Times for calculations (yr) ' 3.C00E+00 * 3.000E+00 ° e 1T
RO1T 7 Times for calculations (yr) 1 7.600E+00 * 1,0008+0% * .. ST &)
RUIY ! Times for calcutations (yr} ! 1.4DOE+0Y 7 3. 000E+01 2 --- YT 5)
RO ? Times for caleulations (yr) 1 42006401 * 1,000E+02 * L&)
RO11 ! Times for calculations (yr) ' 1.000E+02 7 3.000E+02 -e- FICT
RO11 * Times for calculations (yr) ¥ 1.370£+02 * 1.00DE+03 * - T8
RO11 * Times for caiculations (yr) * 3.000E+0Z * 0.000E+00 ! - T 93
RO1T * Times for calculations (yr) ? 1.000€+03 * 0.000E+00 * --- TNy

3 3 3 1 3
RO12 * Initial principal radionuclide (pCi/g): Co-60 ¥ 2.100E-01 ' 0.000E+DO * b R AL ]
ROYZ * Initisl principsl radionuctide (pCisfg): Ce-137 * 5.900E-01 * 0.000E+DQ * === * 51 4)
RO1Z ¥ Initial principal radionuclide (pCi/g): %i-83  * 1.540E-0% ! 0.000E+00 * u_- TSN
R0O1Z * Initial principal redionuclide (pCifg): Sr-90 7 1.900E-0% ' 0.0O0E+00 * - ' BI(15)
RO12 * Concentration in groundwater (pCi/L): Co-60 ? not used ' D.COOE+0D * - LI 1 ) )
R012 ! Concentration in groundwater (pCi/L): Ce-137 ' not used 1 0.000€+00 * - ' Wi &)
R012 * Concentration in groundwater  (pCi/L): Ni-&3 ? not used ? D,000F+00 * sue TNt 7
RO12 ' Concentretion in groundwater (pCi/L): Sr-90 7 not uged * 0.000FsD) ? --- P I3

3 1 r 3 )
®013 * Cover depth (m) ! 0.000E+00 * 0.000E+00 * .- ¥ COVERO
ROT3 ! Density of cover material (g/cm**3) ! not used ' 1.5006+00 ° e ! BENSCV
RO ! {over depth erosion rate (m/yr) ! pot used * 1.000E-03 ° - Y oyey
RO13 * Density of contaminated zone {g/ca*3) ' 2.000E+00 * 1.500E+00 ° - ¥ PENSCZ
RO13 ¥ Contaminated zone erosion rate (m/yr) * 1.000E-03 * 1.000E-03 ° e L [+
ROS * Contemineted zone totel porosity ' 3.0D0E-01 * 4.000E-01 * TPCZ
RO13 * Contaminated zone tield cepacity ' 2.500E-01 * 2.000E-01 ° * FeC2
RC13 * Contaminated zone hydraulic conductivity (mryr) * 2,500E+02 ' 1.000E+01 ° .- }oHCCR
R013 * Contaminated zone b parameter ' 4.050E+00 * 5.300E+00 * » 87
R013 * Average snmial wind speed (m/sec) ' 3.400E+00 7 2.0006+00 3 hhad * WIND
RO13 * Humidity in air (g/m*3) * not used ' B.000£+00 ¢ .. T HMID
R013 ? Evepotranspiration coefficient ' 9.100£-01 * 5.000£-01 * wes ! EVAPTR
RO13 ' Precipitation (m/yr} 7 1,600E-01 ' 1,D00E+00 * * PRECIP
RO13 * Irrigation (m/yr) ! 7.600E-D7 * 2.000E-01 ! == ' RI
RO13 ! lrrigation mode * overhesd ' overhesd °* wve Y IBETCH
RO13 * Runoff coefficient * 2,000E-D1 ° 2,00GE-01 ! --- * RUNOFF
RO13 * watershed area for nearly stream or pord (e**2) * 1,000E406 * 1.000E+D6 ? .- ' WAREA
ROI3 * Accuracy for water/soil computations * 1.000E-03 * 1.000&-03 * ks ! EPS

3 ¥ 1 ¥ ¥
RO14 * Density of saturated zone (g/cm**3) + 2.000E+00 * 1.500€+00 * - b DENSAD
RO14 * Saturated zone total porosity * 3.000£-01 ' 4,.000E-01 ¥ --- 3 TPS2
RO14 ? Saturated zone effective porosity * 2.500E-01 * 2.000E-01 * .- * EPSZ
RO14 * Saturated zone field capscity * 2.000£-01 ¥ 2.000E-01 ¢ e 1 FCS2
RO14 * Saturated 2one hydraulic comductivity (m/yr) 1 B.530E+D3 7 1.000£+02 3 == * HES2
RO14 * Satursted zone hydraulic gradient 1 1.250E-03 ¥ 2,000£-02 * --- 3 HGWT
R14 ! Saturated zone b paremeter ' pot used * 5.300E+00 ? .- 3 psz
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Summary @ 116-K-1 RESRAD Evaluation of Land Bricge for gackfill Concurrence

File » 116-K-1_Backfitl_RESRAD Shatiow.RAD
Site-Specific Parameter Summary (connnuod)

0 ! 3 user s

Heny 3 parameter Input ¥ Default

JURKRAKAAR AR AKRARARARR mmwmnmmmnm

R0%4 * Water tsble drop rate (mfyr) * .000E+D0 3 1.000E-03

7076 * Well pump intake depth (m below water table} ¥ 4.46006+0C ° 1,000E+01

RO16 ¥ Model: Nondispersion {¥D) or Mass-Batance (MB} ' ND ¥

ROTL * Well pumping rate (m**3/yr) * 2.500€+02 * 2.500E+02
1 3 ¥

RO15 ! Number of untatursted rone strate 1 L |

RG15 * Unsat. zone 1, thickness {(m} v 1, 790E+01 ¥ 4.000E+00

ROTS * Unsat. zone 1, soil density (g/cm**3) ' 2.000E+00 * 1.500E+00

ROYS * Unmsat. zone 1, toral porosity ¥ 3.000E-01 Y 4.000€-0%

R01S ° Unsat. zome 1, effective porosity ' 2.500E-GY ' 2,000E-01

ROYS * tngat. zone 1, field capacity 3 2.5006-01 * 2.0006-0

ROIS * Unsat. rome 1, soil-specitic b parameter ? 4.050E+00 ¥ 5.300E+00

ROTS ! Unsat. zone 1, hydraulic conductivity (m/yr) s 2.500E+02 ¥ 1.0006+D7
H 3 5

RO16 3 Distritution ceefficients for Co-60 : 3

RO16 *  Contmrinated zone (cu*3/y) i 5.000E+01 * 1.000E+03

RO16 *  Unsaturated zone ¥ (cm™*3/g) 1 5,000£+01 ' 1.00068+03

]016 7  Saturated zone (cm**3/g) 7 5,000E+01 ¥ 1.000E+03

RO16 *  teach rate (/yr) 3 0.0006+00 * 0.000E+DD

ROt ' Solubsility constant 5 0.000E+00 * §.000E+00
3 3 ¥

. ROTS 3 Distribution coefficients for Cs-137 ? 3

R0& *  Contaminated zone (ow**3/g) ' 5.000E+07 ¢ 1.000E+03

RO1S *  Unsaturated zone 1 {cw**3/g) 3 5,000E+0% 1 1.000€+03

RG16 ' Saturated zone (ca™*3/g) ' $.000E+01 * 1.000E+03

RO16 *  teach rate (/yr) 4 0,0006400 * 0,000E+00

RO16 *  Solubility cohstant 3 (,0008+00 * 0.000E+00
¥ 3 ]

RO16 * Distribution coefficients for Ni-63 ! :

RO1S ' tonteminsted zone (cm**3/g) 5 3,0006401 ° 1.000E+03

RO16 ! Unsatursted zone 1 (cm**3/g) » 3.000E401 ! 1.000€+03

RO1S 7 Saturated zone (cm**3/g) + 3.000E+01 ' 1.000€+03

RO16 *  Leach rate (/yr) ! 0.000E+0C ! 0.000t+00

ROS ' Selubitity constant * 0,000E+00 ¢ ¢.000E+00
3 3 3

RO16 ? Distribution coefficients for Sr-90 ¥ e

R016 ' Contaminsted zone (cw**3/g) 5 1.500E+01 * 3.000E+0)

RO16 '  Unsaturated zone T {cw**3/g) ! 1.500E+01 3 3.000£+0%

RO16 ! Saturated rone (cm**3/g) * 1,500E+01 * 3,000€+01

ROME ¥ Leach rate (/yr} * 3.000E+00 * 0.000£+00

RG16 ¥ Solubility constant ' §.0006+00 * 0.000E+D0
3 1 3

#0716 ¥ Distribution coefficients for daughter Ac-227 3 4

ROtE ' Contamineted zone {cm**3/g) s 2.0008+01 * 2.0D0E+01

ROTE *  Unsaturated zone 1 (cw™3/g) 3 2.000E+01 3 2.000E+O1

ROYS *  Seturated zone (cm**3/g9) 3 2.000E+01 * 2.0006+0%

ROME *  Leach rate (fyr) 7 0.000E+00 1 0.0006+00

RO16 t Solubility constant 1 0.0G0E+00 * 4.000E+D0

C-583
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3

+ £1f different from user input) *
mmmmmmwmm&u

1.733e-04
not used

1.7336-04
not used

2. BBAE- 04
not used

5.743E-04
net used

4.316E-04
not vaed

u—uu.-uunu-uuuuuo»uuuuu«mwu-uu-huuumbuv-uw---uv

Pnrameter

WEB'HT
MNODE
W

NS

H(Y)
DENSUZ(1)
TRUZC1)
EPUZ(T)
FoUZ( )
BU2(1)
HCUL(1)

oeNucCS 3)
bewucue 3, 1)
DCNUCEC 3)
ALEACHC 3)
SOLUBK( 3)

DCNUCEL %)
DCNUCL( 4,1}
DCRUCSC 4)
ALEACH{ 4)
SOLUBK( 4)

DCNUCCL 73
OCNUCWL 7,1)
DCRUCSC 7)
ALEACK( 7}
SOLUBKC 7)

DCRUCC(13)
DCNUCUC 13, 1)
OCNUCSC13)
ALEACH(13)
SOLUBKC13)

DONUCEC 1)
poNucut 1,13
DONUCEC 1)
ALEACHC 1)
soLuaK( 1)
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File : 116-N-1_Backfill_RESRAD Shallow,RAD
Site-Specific Parameter Summary {continued)
a ’ P uger 3 1 Used by RESRAD ! Parameter
Meru * Parameter P Input 3 Defautt 3 (I different from user input)? Hoame

ARARRAKEARKAAIUR KRR AR ALAIA AR ARARIAANRRIAKARKRARALEARRARARNA R R KRR RRAR SRS AR AR KR ARA R A AR IKAR A RARRAANRAIEA

RO1S * Distribution coefficients for dauphter Am-241 ! ' 3 3
ROTS ' Contaminated zone (cm™3/g) 7 2.000e+02 * 2.000E+01 ? - 1 poNUCCt 2)
RO '  Unsaturated zone 1 (ca**3/g) 1 2.000E+02 ' 2.000F+01 * ne I poNucuC 2, 1)
ROYS6 ' Saturated zone (Cw**3/g) 3 2.000E+02 3 2 ODDE+DY 2 v ' DENUCS( 2)
RO16 * Leach rate (/yr) ¥ 0.000£+00 ' 0.000E+00 * 4.341E-05 T ALEACH( 2)
RO16 *  Solubility constant ' D.ODOESDG * 0.DO0E+DY 3 not used b oSCGLUBK( 2)

¥ 3 3 3 1
R016 ¥ Distribution coefficients for daughter Eu-154 ! * : ¢
RD16 *  Contaminated zone {cm**3/g) * 2.000£+02 *-1,000E+00 * .- ' DENUCEY 53
RO1E *  Unsaturated zone 1 {cw™3/g) ' 2.000E+02 *-1.000E+00 * - T DONUEUL 5,19
RO14 7 Saturated zone (ca**3/g) 3 2.000E+02 1-1.000E+00 ? e 3 DCNUCSC 53
RO16 '  Leach rate (/yr) 4 0,DO0E+00 * 0.000E+00 * £.341E-05 3 ALEACH( 53
RO16 ! Solubility constant * 0.000E+00 ? 0.000F+00 3 not used ! SOLUBK( 53

) 3 3 3 ]
R01S ’ Distribution coefficients for daughter Ey-155 * 4 i :
RO6 °  Contaminated zone (cw**3/g) 3 2.000E+02 7-1.DOOE+0D * 3 DOMUCCL 6)
RO16 °  Unsaturated zone 1 (cm**3/g) ! 2,000F+02 *-1.000E+00 * - P DCHUCU( 6,1)
RO¥6 ' Saturated 20ne (CA"*3/g) 1 2.000£+02 '-1,000E+00 .- ! DONUCSC 6)
RO16 ' Leach rate (/yr) ' 0.000E+00 ' 0.000E+00 * 4.3418-05 ! ALEACH( &)
k016 *  Solubitity constant 1 D.DODE+DO0 ' 0.00DE+DO 3 not used * SOLUBK( &3

1 3 ¥ 1 1
RO16 ! Distribution coefficients for daughter Np-237 3 1 ) '
RO16 ! Conteminated zone (cw*t3/g) +-1,000E+00 ?-1.000E+00 * 2.5T4E+02 b DONUCCL B)
RO16 *  Unsaturated zone 1 (cm®*3/p) 1=1.000E+0G 2-1.000€+00 * 2.574E+02 ¥ DONUCUC 6,1)
ROTSE ! Saturated 2one (cav*3/g) *-1.000E+00 ¥-1.000E+00 * 2.574E+2 ! DENUCSC 8)
RO16 *  Leach rate (/yr) ' 0,0D0E+D0 * 0.0O0E+00 3 3,373E-05 3 ALEACH( 8)
RO16 ¢ Solubility constant 3 0.000E+00 * 0.0ODE+00 * rot used 3 SOLUBK( 8)

1 ] 1 1 1
RD1S * Distribution coefficients for doughter Pa-251  ° ! ! ¥
R016 *  Contaminated zome (cm**3/9) 3 5,000E401 ¢ 5.000E+01 -  peNucee 9)
RO16 ! Unsatursted zone 1 (ca™*3/g) 5 5.0008+401 7 5.000E+01 ° - + pEHUCHC 9,1)
RO16 *  Saturated zone (cm**3/g} ? 5.000E+01 * 5.0006+01 ° -== ! DONUCSL 9)
RO16 *  Leach rate (/yr) 3 0,000E400 * 0.00DE+00 1.733E-04 > ALEACH{ 9)
RO16 *  Solubility constant ! 0.000E+00 ° 0.000E+00 * not used > osoLuex( 93

3 1 1 3 3
RO15 ’ Distribution coefficients for daughter Pu-239 1 ' L4 )
RO14G ! Contaminated zone {cm**3/g) 1 2.000E+02 * 2.000E+03 * - 7 DCMICC(I0)
RO16 *  Unsaturated zone 1 (em**3/g) 1 2.000£+02 * 2.0D0E+03 ¢ wee P DENUCU(ID, T)
RO16 ¢ Saturated zone (cm**3/g) I Z2.000E+02 ' 2.000E+03 ! s * DCNUCS(TD)
RO1& 7 Leach rate (/yr} ? 0.000E+00 ? 0.000E+0G ? 4.341E-05 * ALEACH{10)
R016 *  Solubility tonstant * 0.000E+00 * 0.000E+00 * ot used T SOLUBKC10)

3 1} ? 1 ¥
ROV 2 Distribution coefficients for daughter Pu-240 4 3 ’ 3
RO1S6 3 Contaminated zone {cm**3/g) ' 2.D00E+02 T 2.000E+03 0 --- T OLNICCCH )
RO1E 3 Unsaturated zone 1 {cm**3/g) ' 2, 000E+02 ¥ 2 000E+03 ¥ wan 1 DONUCLYY, 1)
RO1E ' Saturated zone (cm®*3/g) 3 2.0008+02 + 2.0008+03 * - ¥ DONUCS(H1)
RO1S& ' Leach rate (fyr) 3 0,000E+G0 * 0,00CE+0D ! 4. 341E-05 . ALEACH¢ 1)
RO1S ' Solubility constant ? 0.0G0E+00 * 0,0006+00 * not used b S0LUIBK¢11)
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File : 116-N-1_Backfill_RESRAD_Shellow.RAD

Site-Specific Parameter Summary (contlnued)

1] * ' User } Used by RESRAD ' Parameter
Menu 2 Parameter input ' Default ? (1f different from user input) ! Name
RRAARAUEAK AR AIRARR AR ummmumxmmmumnuummmmummummmmxxunmw
R016 ' Distribution coefficients for daughter Ra-228 ' : ' 1
RO16 *  Contaminated zone (cm**3/g) * 7.000E+0Y 3 7.000E+01 3 ¥ DCNUCCL12)
RO6 *  Unsaturated zone 1 (cm*3/g) } 7.0006+01 * 7.0008+01 * - P OCMUCH(12, 1)
RO16 *  Saturated zone (cm**3/9) 3 7.000E+01 * 7.000€+01 * --- * DENUCS(12)
RO16 ¥ Leach rate (/yr) 3 0,0008+00 * 0.000E+00 * 1.239E-04 b ALEACH(12)
RO16 ¢ Soiubitlity comstant ¥ 0.000E+00 ? 0.000E+00 * not used * SOLUBK(12)

3 b} 1 ¥ 3
ROt6 * Distribution coefficients for deughter Th-228  °? ! * 3
ROtS *  Contaminated rzone (cm**3/g} v 5.000E+04 ! 6.000E+04 * --- ¥ DONUECLT14)
ROTS ?  Ungatursted zone 1 (co®*3/g) 1 5.000E+04 ! 6.000E+04 == ¥ DCNUCUCES, 1)
ROYS ' Saturated zooe (ea**3/g) * 6. 000E+04 2 6.000E+04 ¢ T DEMUCS(14)
ROT6 *  Leach rate (/yr) 3 0.000E+00 * 0.000E+00 * 1.448€-07 * ALEACH{14)
ROTS *  Solubitity constant * 0.000E+00 ¥ 0.000E+00 * not used 3 SOLUBK(14)

] 3 1 ] 1
2016 ' Distribution coefficients for daughter Th-229 3 ! ' )
2016 *  Contaminated zone (cm**3/9) > 2.0008+02 ' 6.000E+04% ! --- ¥ DCNUCC(IS)
R016 *  Unsaturated zone 1 (om**3/g) 1 2.0006+02 ' 6.000E+04 * * BCRUCULIS, 1)
R016 ' Saturated zone (ca**3/g) 1 2.0008+02 * 6.000E+04 * * DCMUCSETS)
RG16 ' Leach rate (/yr} * 0.000+00 * 0.0008+00 ° 4 _341E-05 ¥ ALEACH(1S)
ROV6 *  Salubility constant * 0.000E+00 1 0.000E+0D ? not used ' SOLUBK(15)

3 3 ) 3 3
ROVS * Distribution coefficients for daughter Th-232 ’ 1 : 4
R016 *  Contaminated zone (cm**3/g) ¥ 4, G00E+04 ' 6.000E+D4 ¢ --- ? BCHUCEL16)
RO16 ¥  Unsaturated zone 1 (cm**3/g) v 65.0008+04 * 6.000E+04 * “-- ¥ DCNGCU(16,1)
R016 *  Saturated zone (cm**3/9) 3 5.000E+04 * 5.000E+04 ne ¥ DOMICS16)
ROS ? teach rate (/yr) ' ). 0DGEHOD ¥ 0, 000E+00 * 1.44BE-07 1 ALEACHC16)
ROTE ¥ Solubility congtant 3 0.000E+00 7 00006400 * not used ¥ SOLUBK{15)

3 3 ) 1 3
RE1S * Distribution coefficients for daughter u-253 ' ! : :
RO16 ¢ Contaminsted zone (cm**3/g) 5 2.000E«0G * 5.0006+01 ° ~e b DCRUCC{ )
ROYS ¥ Unsaturated rone 1 (ea%*3/g) ¥ 2.0008+00 * 5.0008+0% ¢ --- ¥ DORUCLLAT, 1)
ROY6 *  Saturated rone (cw**3/g) Y Z,000E+00 ' 5.000E+01 -- * DCRUCSCIT)
RO16 *  Leach rate (/yr) i 0.0002+00 * 0.0008+00 * 4.0886-03 ¥ ALEACH(1IT)
RO1S ¥  solubility constant * 0.000E+00 ¥ 0.000E+00 * not used ¥ SOLUBK(17)

3 3 ] 3 3
RO16 * Distribution coefficients for deughter U-235 * ! + '
RO16 *  Contaminated zone (cm**3/g) + 5, 000€+01 7 $.000E+01 ¢ ' DCNUCCC18)
RO1& '  Unsaturated zone 1 (cm“*3/g) 5 5.000E+01 * 5.000E+01 * - --- * DCNUCU(IB, 1}
RO1S *  Saturated zone (cm**3/9) + 5 D00E+01 * 5,.000£+01 * .. ¥ DCNUCS(18)
ROYS 3 Leach pate (fyr) 5 0.0GDE+00 * 0.000E+00 * 1.733E-04 3 ALEACK(18)
RO1& ' Soclubility constant ! 0.000£+00 * 0.0006+00 * not used ' SOLUBK(18)

3 ] 1 L] 1
RO16 5 Distribution coefficients for daughter U-236 3 ' ' ’
RO16 ' Conteminated zone (cm**3/9) 4 5_00DE+01 ' 5.000E+DY * “en 3 DENUCC(I)
ROYS ' Urseturated zone 1 (co**3/q) 3 5 OD0E«01 * S.000E+D1 ° --- t DCNUCU(19,1)
RGOS *  Setursted zone (<m™3/g) 1 5.000E+01 * 5. 000401 ¢ --- ! DCNUCS{19}
ROV& ¥ Leach rate (fyr) 3 0,000E+00 * 0.000E+0D * 1.733E~04 ¥ ALEACHC19)
RC16 *  Solubility constant 3 0.000E+0D ° 0.000E+00 * not used ' SOLUBK(19)

1 3 3 3 1
RO17 7 Inhalation rate (m**3/yr) ? B.400E+03 ' 8,400E+03 * ? INHALR
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gite-specific Paremeter Summary (continued)

0 4 ' User 3 ! Used by RESRAD ! Parameter

Hery ¥ Parsmeter 5 Imput ' Default ! (If different from user input) ! Name
mwmuwuummmmmnmnnnmmummmmmmmmmuwmmmmmwmmmxmmm
ROY8 * Contamination fraction of milk 3.4 -1 * 0.620€+00 ' FMILK
3 3 s 3

RO1% ' Livestock fodder intake for meat (kg/day) 1 6.800E+01 ¥ 5.B00E+Q1 3 meu 1 LFI5
RO19 ' Livestock fodder intake for milk (kg/day) * 5.500E+01 ? 5.500E+01 °* e 1 LFI6
ROT9 * Livestock water intake for meat (L/dsy) * 5.000E+01 * 5.000E+01 ° --- 1 LWES
RO19 * Livestock water intake for milk (L/day) - 5 1.6008402 * %, 600E+02 ? naw 1 LU
RO1Y * Livestock soil inteke (kg/day) * S.000e-01 * S.000E-01 Y L] Y LSI
%019 * Mass loading for foliar deposition (g/m**3) * 1.000E-04 * 1.000E-D4 ! - ' MLFD
RO19 7 Depth of soil mixing layer (m) + 1.500£-01 * 1.500€-01 * --- oM
RC19 ? Depth of roots (m) 3 4. 000E-01 ¢ 9.0006-01 * .- 3 DROOY
RO19 * Drinking water fraction from ground water * 1.000E+00 * 1.000€+00 * se- ¥ FOWOMW
RO19 ' Household water fraction from ground water s not used * 1,.000€+00 ¢ --- ¥ FGWHH
RO19 7 Livestock water fraction from ground water Y 1, 000E+00 * 1.000E+00 »o T OFGMLW
ROI9 ? Lrrigation fraction from ground water ! 1,000E+00 * 1.000E+00Q ? - ¥ FGMIR

3 3 3 ¥ 3
R198 ! Met weight crop yield for Non-Leafy (ke/m**2) ¥ 7.000E-01 * 7.000E-0% * - yw(h
R198 * Wet weight crop yield for Leafy (kg/m**2) 7 1.500E+00 * 1.3500E+00 ? --- 1Y)
R198 * Wet weight crop yield for Fodder (kg/m**2) * 1,100E+00 * 1.100E+00 - Y YVe3)
R198 * Growing Sesson for Non-Leafy (years) 1 1,700£-01 * 1,.700€-01 ° -=- PTE(N)
R198B * Growing Season for Leafy {years) + 2.500E-01 * 2,500€-01 * o T TE()
R198 ® Growing Season for Fodder {years) * B.0OCE-02 * 8.000£-02 ° .- 3 TE(S)
R198 * Translocation Facter for Non-Leafy * 1,000E-01 * 1.000E-01 ¥ --- 3 OTIV(Y}
R198 * Transiocation Factor for Leafy 5 1, 000E+00 ¥ 1,.000E+00 ¥ - TRV
R198 ¢ Transtocation Factor for Fodder 5 1.DOGE+OG * Y.O000E+0D * - * TIW3)
R198 ' Dry Foliar Interception Fraction for Non-Leafy ? 2.50DE-01 3 2.500E-01 ¥ .- 1 RDRY(1)
RiP8 * Dry Foliar Interception Fraction for Lesfy ¥ 2.500E-01 ' 2.5006-01 * e 7 RORY(2)
R19B * Dry Foliar Interception Fraction for Fodder 1 2.500E-01 ¢ 2.500E-01 * R 3 RDRY(3)
RI9B ! Wet Foliar [nterception Fraction for Non-Leafy * 2.500E-01 * 2.500£-01 * .. 1 RWET(T)
R19B ¢ Wet Foliar Interception Fraction for [Leafy s 2.S00E-01 * 2.5006-01 * -~ ¥ RUET(2)
R198 ° Wet Foliar Interception Fraction for Fodder ¥ 2.500e-01 * 2.500€-01 ? s 3 RVET(3)
%198 * uWeathering Removsl Constant for vegetation * 2.000E+01 1 2.000E«01 * .- 1 YLAM

H 3 ) ¥ H
C14 7 C-12 concentration in water (g/cm*3} * pot used ' 2.000£-05 * T LI2WIR
C14 * €-12 concentration in contaminated soil (9/g) ' not used ¥ 3.000E-02 * .- i g12c2
C16 7 Fraction of vegeration carbon from soif * not used * 2.000E-02 ¥ -—- ! £SOl
€14 * Fraction of vegetation carbon from air ' not used * 9.800E-01 * L] I CAIR
€14 * €-14 evasion layer thickness in soil (m) ' not used ¢ 3,.000E-0% * vau i DMC
£14  C-t4 evasion flux rate from sofi (1/sec) * mot used * 7.000E-07 ° - * EVSN
C14 * C-12 evasion flux rate from soi{ (1/sec) 5 not used * 1.000E-10 * weu ¥ REVSN
€14 * Fraction of grain in beef cattle feed ¥ not used 1 B.DOQOE-01 ? --- + AYFGY
Cté ¢ Fraction of grain in milk cow feed * not used ' 2.0008-01 2 - ¥ AVFGS
C14 * DCE correction factor for gaseous forms of C14 * not used ' B.8%4E+01°? - ¥ CO2F

3 | ] 3 §
STOR * Storage times of contaminated foodstuffs {(dayej: * 3 ! *
STOR *  Fruits, non-leafy vegetables, and grain * 1.400E+01 * 1.400E+01 ! - * STOR_T(1}
STOR 3  Leafy vegetables ¥ 1.000€+00 * 1,000E+C0 * e ' STOR_T(2)
stoR *  Wilk * 1,000E+00 ! 1.000E+60 * * STOR_T(3)
STOR *  MWeat and poultry ' 2.000E+07 7 2.000E+01 * 3 STOR_T(4)
STOR ' Fish v T.000E+00 ¢ 7.000E+00 ° --- 3 STOR_T(S)
STOR '  Crustacea and moliusks * 7.000E+00 * 7.00QE+Q0 * bl ' STOR_T(6)
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File  : 114-N-1_BackfiLi_RESRAD_Shaltow.RAD
v 3
Mery 3 Parameter
RARRRAKARREARRRIKRER ey
STOR *  UWell water
STOR *  Surface water
STOR ' Livestock fodder

1]
RO21 * Thickness of butiding foundation (m)
#0271 * Bulk density of building foundation (g/fcm**3)
R021 * Total porosity of the cover material
RO21 * Total porosity of the building foundation
RO2Y * volumetric water content of the cover meterial.
R021 * volumetric water content of the foundation
f021 * Diffusion coefficient for radon gas (m/sec):
RO21 *  in cover material
R0Z1 * in foundation material
RO21 *  in contaminated zone sofl
RO21 * Radon verticat dimension of mixing (m)
R021 * Average building air exchange rate (1/hr)
RGZY ¥ Height of the building (room) {m)
RO2T * Building interior area factor
RO2Y ' Bullding depth below ground surface (m)
RO21 ' Emanating power of Rn-222 gas
RO21 ! Emanating power of Rn-220 gas

¥
TITL * Number of graphical time points
TIPL ? Naxiu nurber of integration points for dose

TITL

3

1
2
3
4
5
-]
7
8
9

number of integration

aximm is
HH!UI{I{IIIHUIHIHHH[llHIHHHIHHHHI!HHHHHHHililiiifi!l!i[ﬂiifiIIHI(HHiIﬂiIIffll!lil!fﬂl”ilﬂilﬁiil

Find peak
H!!IHHNIIII(H!EH!i!il!ﬂlllll[ﬂtii!tfltt“lt

WM M W W M W M A M M M e M M e W W M M W

points for r

Susmary of Pathway Selections

. Pathusy

external gamma

Uger ¥
inpur !

1.000E+00 *
1.000E+00 *
4.500£+01 #

used
used
not used
not used
not used
not used

not
not

not used
ot used
ot used
not used
not used
not used
not used
not used
not used
not used

32
1

I I~ T N T i Vi)

¥ User Selection
ummnummmu

inhatation (w/o radon)'

plant ingestion
mest ingestion
aiik ingestion
aquatic foods
drinking water
soil ingestion
radon

pathway doses

P

active
active
active
active
active
active
active
active
suppressed
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~ Default

1.000E+00
1.COOE+Q0
4 . 500E+01

Used by RESRAD
' {1f different from user input) ?
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STOR_T(7)
STOR_T(8)
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STOR_T(9)

FLOCRY
DENSFL
TPLV
TPFL.
PH20CY
PH20FL

DIFcY
DIFFL
DIFCZ
HMIX
REXG

HRM

FAl

DNFL
ENANALT)
ENANA(Z)
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Dose Conversion Factor (and Related) Parameter Summary
File: HEAST 2001 Morbidity
g ¥ ¥ Current 3 }  Parameter
Merns 3 Parameter ¥ vajue ¢ pefault °* Name

ammnmmwmmiﬁmmmmmwmmnmnuummxxmmimmmnmmmmn

B-1 Dose conversion factors for inhelation, mrem/pCi: ’
B-1 1 Ac-227+ ¥ 6.T20E+00 * 6.720E+00 * DCF2{ 1)
B-1 ¥ Am-241 ¥4 A40E-01 ¥ 4.440E-01 5 DUF2( 2)
B-1 3 Co-860 3 2.190E-04 5 2.190E-04 ¥ DCF2¢ 3)
B-1 3 Cs-137+D ¥ 3.190E-05 * 3.190E-05 * DLF2¢ 4)
B-1 3 Eu-154 3 2.860E-04 * 2,860E-04 * DCF2¢ 5)
B-1 * Eu-155 3 4.140E-05 * 4,140E-05 * DCF2¢ &)
B-1 * K-3 3 6.400E-0B * &.400E-08 * DCF2( 7}
B-1 * Ni-63 3 6.290E-D6  6.290E-04 * DCF2( 8)
8-1 * Np-237+D * 5.400E-0% * 5.400E-0% * DPLF2(¢ @)
8-1 7 pa-231 ' 1,280E+00 * 1,280E+00 * DCF2(10)
B-1 * Pu-239 ¥ 4.290E-0% ? 4.2908-01 3 DCF2(11)
B-1 * Pu-240 ¥ 4,290E-01 ' 4.290E-01 ® DCF2(12)
B-1 * Ra-228+D 3 5.080E-03 ? 5.080£-03 ? DCF2(13)
8-1 3 S5r-9040 V 1_3106-03 * 1.310E-03 * DCF2(14)
8-1 * Th-228+D 3 3.450E-D1 * 3.450E-01 * DCF2(15)
B-1  Th-229% 3 2,160E+00 * 2.160E+00 * DCF2(16)
B-1 * Th-232 3 1.640E+00 ¥ 1,640E+DQ * DCF2(IT)
B-1 ! u-233 * 1,356E-01 * 1,350E-01 ' DLCF2(18)
B-1  U-235+D ? 1.23GE-01 * 1.230€-01 * BCF2C19)
B-1 * U-236 v 1.250€-01 ° 1.250€-0% * DCF2(20)
1 3 ] ¥
0D-1 * Dose conversion factors for ingestion, mrem/pCi: ' 1 3
D1 ? Ac-227+D ¥ 1.4B0E-02 ' 1,.4B0E-02 * DCF3( 1)
D-1 3 Am-241 } 3.640E-03 * 3.640E-03 ° DCF3( 2)
D-1 * Co-80 * 2.690E-05 ¥ 2.690E-05 ? DCF3{ 3)
D-1 * Cs-1374 1 5.0008-05 ' 5.000E-05 * DCF3C 4)
D-1 * Eu-154 ! ©.550E-06 * 9.550E-06 * DCF3( 5)
B-1 ¢ Eu-155 7 1,530E-06 ' 1.530E-06 * DCF3( 6)
D-t 3 N-3 ¥ 6,400£-08 ¥ 6.400E-08 * DCF3¢ 7)
D-1 1 Ni-63 Y 5.770E-07 * 5.770E-07 * DCF3( B)
D-1  Np-237+0 Y4, 440E-03 Y 4.440E-03 3 DOFIL 9)
0-1 * Pa-23% ' 1.060E-02 ¥ 1.060E-02 * DCF3(10)
0-1 3 Pu-23¢ ! 3.540E-03 * 3.540€-03 * DCP(I1)
D-1 * Pu-240 1 3.540E-03 ¥ 3.540E-03 ¥ DCF3(12)
D-1 ¥ Ra-228+ 1 1.4L40E-03 7 1.440E-03 * DCF3(13)
D-1 % Sr-90+D Y 1.5306-04 ¥ 1.530E-04 * DCF3(14)
D-1 * Th-228+D Y 8.08CGE-04 * 8,0B0E-C4 * DCF3(15)
D-1 * Th-22%+D ¥ 4.0306-03 ¥ 4.030E-03 * DCF3(16)
D-1 3 Th-232 * 2.730E-03 3 2,730E-03 * DCF3(17)
p-1 3 u-233 ¥ 2.890E-04 * 2.8390E-04 * OCF3(18)
0-1 * U-235+D 3 2.670E-04 * 2.670E-G4 * DCF3(T
b-1 * U-236 b 2.690E-04 ¥ 2.690E-04 * DCF3{20)
3 1 3 3
0-34 * Food transfer factors: 1 1 3
0-34 ¥ Ac-227+D , plant/soil concentration ratio, dimensionless 3 2.500-03 5 2.500E-03 1 RT¥( 1,1)
0-34 ¥ Ac-227+D , beef/livestock-intake ratio, (pCi/kgd/(pCi/d) 3 2.000E-05 * 2.000E-05 ¥ RTF( 1,23
B-34 3 Ac-227+D , mitk/livestock-intake ratio, {pCi/L)/(pCi/d) 3 2.000E-05 * 2,000E-05 ' RYF( 1,3)
3.34 3 3 3 3
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Dose Conversion Factor (and Related) Parameter Summary (continued
Fite: HEAST 2001 Morbidity ) .

a 1 * Current * 3 parameter
Menu * Parameter 3 value * Default ! Name
maxmmmmmmmmumimxmmﬁmnmawnmmiwmmmimimxnmmn
D-34 ¢ Am-241 , plant/soil concentration ratio, dimensionless 3 1.000E-03 ' 1.000E-03 * RTF( 2,1)
0-34 % Am-241 , beef/livestock-intake ratio, {pCiskg)/{pti/d) 1 5.000E-05 * 5.000E-05 * RTF( 2,2)
D-34 ' Am-241 , milkslivestock-intake ratio, (pCisLY/(pLi/d) 3 2.D00F-08 * 2.000E-06 * RTF{ 2,3}
0.3[. ] ] ¥ 3
0-34 * Co-60 , plant/sait concentration ratio, dimensioniess s B.00CE-02 * B.000E-02 ' RTF( 3,1)
D-34 * Co-60 . beef/livestock-intake ratio, (pCi/kg)/(pCi/d) > 2,000E-D2 * 2.000E-02 * RYF( 3,2)
D-34  Co-60 ., mitk/livestock-intake ratio, (pCi/LY/(pCi/d) s 2.000E-03 * 2.000E-03 * RTF( 3,3)
0-3‘ 3 1 3 3
D-364 ! Cs-137+D , plant/soil corcentration ratic, dimensionless 3 4,DOOE-02 * 4.000E-D2 * RTFC 4,1)
D-34 ' Cs-137+0 , beef/livestock-intake ratio, {pCizkg)/{pLisd) ¥ 3.000E-02 * 3.000£-02 * RYF( 4,2)
D-34 * Cs-1374D , milk/livestock-intake ratio, (pCisLIZ(pLizdy 3 8.000€-03 3 B.000E-03 * RTF( 4,3)
0-3‘ 3 3 3 3
0-34 ¥ Eu-154 , plant/soil concentration ratio, dimensionless 1 2.5006-03 ¥ 2.500€-03 * RTF( 5,1)
D-34 5 §u-156 , beef/iivestock-inteke ratio, {ptiska)/(pCi/sdd 1 2.000E-03 * 2.000E-03 * RYF{ 3,2)
p-34 5 Eu-154 , miik/livestock-intake ratio, (pLi/L)/(pCi/d) ¥ 2.000£-05 * 2.0006-05 ' RTF( 5,3}
D-u 1 3 3 ]

D-34 ' Eu-155 , piant/soil concentration ratio, dimensionless 2.5006-03 * 2.5006-03 * RTF( 6,1)
D-34 ¥ Eu-155 , beef/livestock-inteke ratio, (pCi/kg)/(pCi/d) 1 2 _ODOE-03 ¥ 2.000E-03 ¥ RTF( 6,2)
2-34 ' Eu-155 , milksiivestock-intake ratio, (pCi/L)/¢pCi/d) 1 2,000E-05 * 2.000E-05 * RTF{ 6,3}
D-34 * . 3 ) !

b-34 * H-3 , plant/soil concentration ratio, dimensionless  ° 4.B00E+00 * 4,BQ0E+D0 * RTF( 7,1)
p-34 5 H-3 , beef/iivestock-intske ratio, {pCiskg)/{ptisd) Y 1,200£-02 * 1.200E-D2 * RTF( 7,2)
D-34 * H-3 , milk/livestock-intake ratio, (pCi/L)f(pCi/d) * 1.000E-02 3 1.000E-02 * RYF( 7,3)
0-34 3 1 s
D-34 ' Ni-63 . plant/soil concentration ratio, dimensionless 3 5 _000E-02 * 5.000E-02 * RIF( B,1)
D-34 * Ki-63 , beef/livestock-intake ratio, (pCiskg)/(pli/d) ¥ 5.000E-03 * 5.000E-03 * RYF( 8,2)
D-34& * Ni-63 , milk/livestock-intake ratio, (pLi/L)/(pLi/d) s 2.0008-02 * 2.D00E-02 * RTF( 8.,3)
D.u 3 ) 3 ¥
D-34 ! Np-237+D , plant/soil concentration ratio, dimensionless 2 2.000E-02 * 2.000E-02 3 RTFC¢ 9,1}
B-34 3 Np-2374) , beef/livestock-inteke ratio, (pCiskad/(plifd) 3 1.000€-03 * 1.000E-03 * RYF( 9,2)
D-34 ' Kp-237+0 , milk/livestock-intake ratio, {pCi/Ly/(pli/d) ) 5,0006-06 7 5.000E-04 ' RTF( 9,3)
Q.S(’ ] . ] 3 ¥
p-34 * Pa~231 , plant/scil concentration ratio, dimensionless + 1.0006-02 ' 1.000E-02 * RTF(10,1)
p-34 * Pa-231 , beef/iivestock-intake ratio, (pCiskg)/{pCisd) ¥ 5_000E-03 ' 5.000E-03 * RTF(10,2)
p-34 ¥ Pa-231 , milk/livestock-intake ratio, (pLisL)/(pLisdd + 5.0D00E-06 * 5.000E-06 * RTF(16,3)
D.u 3 3 3 3
D-34 1 Pu-23¢ , plant/soil concentration retio, dimensionless * 1,000€-03 * 1,000E-03 * RTF(11,1)
D-34 ! Pu-23¢ , beef/livestock-intake ratio, {pCiskg)/(pCisd) 3 1,000E-D4 * 1.000E-04 ¥ R¥F{1Y,2)
D-34 ' Pu-239 , milk/livestock-intske ratio, (pCisLy/(pti/d) 3 1.000E-06 * 1.000E-06 * RTF(11,3)
0-3(. 3 ] 3 3
D-34 ! Pu-240 , plant/soil concentration ratio, dimensionless 1 4_000E-0% * 1.000E-03 ° RYF(12,1)
D-34 * Pu-240 , beef/livestock-intake ratio, (pCiskg)/(pCisd) ¥ 1,000E-04 * 1.000E-04 * RTF(12,2)
D-34 * Pu-240 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)y 1 4 000E-06 3 1.0DUE-06 ' RTFCIZE)
9.3‘ 3 a ¥ 3
D-34 3 Ra-228+D , plant/soil concentration ratio, dimensionless ' 4,000E-02 * 4.000E-D2 * RTF(13,1)
D-34 ¥ Ra-228+D , beef/livestock-intake ratio, (pLiskgd/{pCi/d) * {1_000E-03 * 1.000E-03 ¥ RYF(13,2)
p-34 7 Ra-228+40 , milk/livestock-intake ratio, (pLi/L)/(pli/d) s 1,0008-03 * 1.000E-03 * RTF(13,3)
D.y' 1 1 ¥ 3
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File: HEAST 2001 Morbidity
0 3 3 Current 3 * Parameter
Menuy * Parameter ¥ Value ' Default °

Name
WWW“W“AWWWMKWW“M&WWWMMiﬁillllmmiiiﬁ!i

D-3& * Sr-90+D , plantssoil concentration retio, dimensionless 3 3.000E-01 * 3.000E-D1 * RTF(14,1)
D-34 3 Sr-90+D , beef/livestock-intake ratio, (pCi/kg)/{pCisd) * 8.000E-03 * 8.0005-03 * RTF(14,2)
D-34 ' Sr-90+4D , milk/livestock-intake ratio, (pCi/L)/(pCi/sd) * 2.G00E-03 * 2.G00E-03 * RTF(14,3)
D-34 ¢ 3 3 3
D-34 * Th-228+D , plant/soil concentration ratio, dimensionless * 1.000£-03 ¥ 1.000E-03 * RYF(I5,1)
D-34  Th-22B+D , beef/livestock-intake ratio, (pCiskg)/(pCisd) ¥ 1.0G0E-O4 ¥ 1.00DE-04 * RTF(15,2)
D-34 ¥ Th-228+D , milk/livestock-intake ratio, (pCisLY/(pCisd) ¥ 5.000E-06  5.000E-06 * RTF(15,3)
D-st' 3 3 3 1
D-34 * Th-229+) , plant/soil concentration ratio, dimensionless * 1.000E-03 * 1.GO0E-03 * RTF(16,1)
034 ' Th-229+0 , beef/livestock-intake ratio, (pCiskg)/(pCisd) ¥ 1.000E-04 * 1.G00E-04 ¥ RTF(16,2)
B-34  Th-229+D , milk/livestock-intake ratio, (pCifL)/(pCisd) 3 5.000E-06 * 5.000E-08 * RTF(16,3)
0.34 ] 3 3 3
D-34 ' Th-232 , plant/soil concentration ratio, dimensionless ¥ 1.000E-03 ¥ 1.000&-03 * RYF(17,1}
D-34 7 Th-232 , beef/livestock-intake ratie, (pLi/kg)/f(pCisd} ' 1.000E-04 * 1.000E-04 * RTF(17,2)
D-34 ¥ Th-232 , milk/livestock-intake ratio, (pCi/L)/(pCisd) ¥ 5.000E-06 * 5.000E-06 ¥ RTF(17,3)
D-S‘ 3 3 3 ¥
D-34 * U-233 , plant/soil concentration ratio, dimensionless * 2.500E-03 * 2.500E-03 * RTF(18,1)
D-34 * U-233 . beef/livestock-intake ratio, {pCisky)/(pCi/d) * 3.400E-04 * 3.400E-04 ¥ RTF(18,2)
-34 % U-233 , milk/Livestock-intake ratio, (pCisL)/(pCisd) ¥ 6.000E-04 * &6.0D0E-06 * RYF(18,3)
D-u ¥ 3 b | 3
"D-34 * U-2354 , plent/soil concentration ratio, dimensionless * 2.500E-03 ¥ 2.500E-03 * RYF(19,1}
B-34 ¥ U-235¢0 , beef/livestock-intake ratio, (pCifkg)/(pCi/d) 1 3.400E-04 1 3.400E-04 5 RTF(19,2)
D-34 3 Y-235+0 , milk/livestock-intake ratio, {pCifL)/{pCisd) 1 6.000E-04 * 6.000E-04 * RTF(19,3)
D.}[‘ 1 3 ] 1
0-34 * U-238 , ptant/soil concentration ratio, dimensionless * 2.500E-03 * 2.500£-03 * RTF(20,1)
D-34 > U-236 « beef/livestork-intake ratfo, (pCiskg)/(plised) ¥ 3.400E-04 * 3.400E-04 * RTF(20,2)
D-34 ? U-236 . milk/livestock- intake ratfo, (pCisL)/(pGisd) ' 6.000E-04 * 6.000E-04 * RTF(20,3)

H 1 3 3
D-3 % Bigsccumulation factors, fresh water, L/kg: ! 3 ¥
D-5 * Ac-2274D , fish * 1,5006+07 ¥ 1.500E+01 * BIOFAC( 1,1)
D-5 ? Ac-2274D , crustecea and mollusks ¥ 1.000E+03 * 7.000E+03 ' BIOFAG( 1,2)
-5 ? b 3 H
D-5 ' Am-241 , fish * 3.000E+01 * 3.000£+01 * BIOFAC( 2,1)
D-5  Am-241 , crustacea and mollusks ¥ 1.000E+03 * 1.000£+03 * BIOFAC( 2,2)
D.s 3 | 3 3
D-5 3 Co-60 . fish 3 3.000E+02 * 3.00DE+02 * BIOFAC( 3,1)
D-5 ¥ Co-60 ; trustacea and mollusks 3 2.000£+402 * 2.000E+02 ¥ BIOFACC 3,2)
D-S 3 3 3 ¥
D-5 3 Cs-137+D , fish # 2.000E+03 * 2.000E+03 * BIOFAC( 4,1)
D-5 ¥ €s-137+D , crustacea and mollusks * 1.000E+02 * 1,000€+02 ¥ BIOFAC( 4,2)
D-s 3 H 3 k|
B-5 * Eu-154 , fish ¥ 5.000E+01 * 5.000E+01 ° BIGFAC( 5,1)
b-5 3 Bu-154& , crustacea and mollusks ' 1.000E+03 ° 1.000E+03 * BICFACC 5,2)
9.5 L L 1 5
D5 ¥ Eu-155 |, fish } 5.000E+01 * 5.000E+01 * BIOFAC( 6,1)
0-5 Y Eu-155 , crustacea and motlusks ¥ 1.080E+03 * 1.000£+03 * BIOFAC( 6,2)
D-s ] 3 3 3
p-5 * H-3 , Tish 3 1.000E+00 * 1.000E+0D * BIOFAC( 7,1)
B-5 * H-3 . erustacea and mollusks ¥ 1.0006+00 * 1.CO0E+00 * BIOFAC( 7,2)
n-s 3 3 1 ¥
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Dose Conversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 Morbidity

o] 3 3 Lurrent ? ! ?armter
Merwi Parameter ¥ Value ' Default ?
mAmmimmmmninwmmnxmmnmmmxmiximmmuumumummmmu

¥ Ni-63 , Tish 1 1.000E+02 * 1.000E+02 * BIOFAC( B,1)
D 5 I Ni-63 . ' crustaces and mol lusks 3 1,0D0E+02 * 1.000E+02 * BIOFAC( B,ZJ
D 5 ¥ : 3 3 3
-5 * Np-237+D , fish ! 3,0006+01 * 3.000E+0Y * BIOFAC( 9,1)
p-5 ¢ Np-237+D , crustacea and mollusks ! 4,000E+02 * 4.000E+02 * BIOFAC( 9,2)
D~ 5 3 3 3 3
-5 % Pa-231 , fish s 1.000E+01 * 1.000E+01 * BIOFAC(10,1)
D-5 $ Pa-231 , crustaces and mollusks 3 1,100E+02 * 1.100E+02 * BIDFAC(10,2)
D 5 3 3 ¥ 3
-5 * pu-239 , fish i 3.000E+0% * 3.000E+01 * BIOFAC(11,1)
D-5 * Pu-2%% , crustacea and mol{usks 3 1.000E+02 ' 1.000E+02 * BIOFAC(11,2)
D- S ¥ 3 3 H
p-5 ¥ Pu-280 , fish ¥ 3.000E+0% * 3.0006+01 * BIOFAC(12,1)
B-§ * pu-240 , crustacea and motlusks 3 1.000E+02 ¥ 1.000E+02 ¥ BIOFAC(12,2)
p- 5 ¥ 3 ¥ 3
D-5 ¥ Ra-228+0 , fish 3 5, 000E+01 ¥ 5.000E+01 Y BIOFAC(13,1)
D-5 ¥ Ra-228+D , crustacea snd mollusks 3 2.500E+02 7 2.500£+02 7 BIOFAC(13,2)
D s 3 3 3 1
p-5 * Sr-90+D , fish 1 4 _000E+01 * 6.000E+D1 ¥ BIOFAC(14,1)
D-5 1 Sr-90+D , crustacea and mollusks 1 1.000E+02 * 1.00DE+D2 3 BIOFAC(14,2)
B 5 1 H 3 3
p-5 ¥ Th-228+0 , fish 3 1.000E+02 ' 1.000E+02 * BIOFAC(15,1)
D-5 * Th-228+0 , crustacea and mollusks 3 5.000E+D2 ' 5.D00E+02 * BIOFAC(15,2)
p- 5 ] 3 3 3
B-5 * Th-22%+D , fish Y 1.0008+02 * 1.000E+02 * BIOFAC(16,1)
b-5 7 Th-229+0 , crustacea and moliusks ' 5.000E+02 * S.0D0E+02 ' BYOFAC(16,2)
D- 5 1 3 ] H
p-5 ) Th-232 , fish 1 4,G00E+02 * 1.GOOE+D2 ' BIOFAC(17,1)
D-5 ! Th-232 , crustacea and mollusks i 5. 000E+02 * 5.000E+02 * BIOFAC{17,2)
D~ 5 ¥ 3 3 3
-5 * U-233 , fish 3 1.000£+01 * 1,000E+01 ¥ BIOFAC(18,1)
p-5 * y-23% , crustacea and mot tusks ¥ 6.0006+01 * 6.000E+01 ? BIOFAC(18,2)
D 5 3 ¥ 3 L
D-5 ¥ U-235+5 , fish 5 1,000E+01 * 1,000E+01 * BIOFAC(19, 1)
D-5 7 U-235+D , crustacea and mollusks ' £.00BE«DY ¥ 6,000E+01 * BIOFAL(19,2)
I 5 1 3 3 ) )
p-5 * U-236 . fish 1 1,000E+0% * 1,000E+01 * BIOFAC(20,1)
p-5 ¥ Uy-236 crustacea and mol v 4.000E+01 * 6.000E+01 * BIOFAC(20,2)
131 Hﬂifiitiiilii!ﬂ!ifIiiii!fi(itiiiii!fifiiiiiilEIIl!tlilili!iilliiiiiiliiitﬂfi!iilﬂlfﬁiiiiIliiiiillf
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Site-Specific Parameter Summary
0 * * o User ’ 4 Used by RESRAD ! Parsmeter
Mery * Parameter ! Input  ? Default 3 ([f different from user fnput) ? Name

RARARAAR AR ARARAKAKEAR REAKALUAARIARKAR OO EA RO RUUORA AKX ARRAAM RN AR AR R ARG ARRIOSKAARRREREAREARKRARRAARARARAARARANAEARR

RO11 * Area of contaminxted zone (w2} P O1.260E+04 ¥ 1.000E+04 ¥ e } AREA
RO11 ® Thickness of conteminated zone (m) S T.OV08+01 * 2.000E+00 * -em * THICKG
RO11 * tength paratiel to squiter fiow (m) ¢ 1.200E+02 * 1.000E+02 * -- Y LCZPAG
RO11 * Bssfc recliation dose limit (mremfyr) 3 4.0006+00 ' 2.500E+07 ¢ wan * BRDL
2011 * Time since placement of materistl (yr) * 0.C00E+00 ' 0.000E+00 * - N
RO11 * times for calculations (yr) ' 1.000E+() ! 1.000E+00 * --- Y2y
RO11 * Times for calculations {yr) ? 3.000E+00 ' 3.000E+00 ! .- I
RO11 * Times for calculstions (yr) ¥ 76008400 ¢ 1.000E401 ? .- 3T 4
RO1T * Times for calculations (yr) * 1_400E+01 ' 3.000£+01 ? Y T(5)
RO * Times for calculations (yr} * 4.200E+01 7 1.000E+02 .. L)
ROH ?* Times for calculations (yr) * 1.000E+02 ' 3.000€+02 ! .- PN
ROY1 7 Times tor calculations (yr) ! 1.370E+02 ¢ 1.CDO0E+D3 == LR
RG11 * Times for calculations (yr) 3 3.000E+02 * 0.CO0E+00 * ne LIS ()
RON * Times for calculations (yr} * 1.000E+03 * 0.GOQE+0G * e 3 T(10)
¥ 3 1 3 s
RO32 ¥ Initisl principel radiomsclide (pCi/fgd: Am-24% * &,2906+02 * 0.0006+00 * .- S
RO1Z ' Initisl principal radionuclide (pli/gd: Co-60 * 9.46DE+03 * 0.000E+00 * .- PR
RO12 * Initist principal radionuctide (pCi/g): Cs-137 ° 9.650E+04 ¥ 0.000E+00 * .- ' S1( 4)
RO12 ! Imitial principel radionuctide (pCifg): Eu-154 3 9.2B0E+01 5 0.000E+00 * 'S¢ 5)
RO12 1 Initial principsl radionuclide (pCisgy: Wi-63 ) 2.370E+03 5 0.0008+0Q * --- PSU B
RO1Z * Initisl principal radionuctide (pCifg): Pu-239 * 5.649E+02 ¢ 0.000E+00 * e ST
R012 * Initial principsl radionuclide (pCifgd: Pu-240 * 1.3518+02 * 0.000E+00 * .- Y S1(%2)
ROTZ 7 Inftisl principsl rediorwclide (pisg): Sr-90  * 2,150£+03 * 0.DODE+00 * - d 51014
RO12 ' Corcentration In groundwater {pCi/l}: Am-241 * not used * 0.000E+00 3 e PN 2)
R012 ! Concentratfon in groundweter {pCi/L): Co-60 * not used ° 0.000E+00 3 i NS
RO1Z ! Concentration in groundwater (pCistd: €s3-137 ! not used ' 0.DDOE+00 ° .- W A)
ROT12 * Concentration in groundwater (pCisl): Eu-154 ' not used ¥ 0.00DE+00 ¥ e 1 Wi 5)
RG12 * Concentration in groundwater (pCi/l): Mi-83 % not used > 0.GCOE+DQ * .- ' owig 8y
RO2 ' Concentration in grounduster {pCi/l): Pu-239 * not used * 0.000E+GD * e iR iTel}H
R(2 3 Concentration in groundwater (pLisl}: Pu-240 * not used * 0.000E+00 3 .- * W1(12)
RO12 * Concentration in groundwater (pCisl): Sr-90 * not used ! D.O00E+00 ? .- Y Wi(14)
1 2 ] 1 3
RO13 7 Cover depth (m) b 4. 500E+00 1 0. O000E+DO ? .- ? COVERD
RO13 * Denzity of cover material (g/cm™*3) 1 1.500E+GD * 1.5006+00 ¥ vau ¥ DENSCV
RO13 ¥ Cover depth erosion rate (m/yr) * 1.0008-03 * 1,.000€-03 ¢ e v ovey
ROI3 * Density of contaminated zone (g/cor+*3) ¥ 2.000£+00 * 1,500E+00 * .- ' DENSCZ
RO13 * Contaminated zone erosion rate (m/yr) * 1.G00E-03 * 1.0008-0X * e P yC2
RO3 ' Contaminated zone total porovgity * 3.0008-01 * 4.000E-01 ! .- * TRCZ
RO13 * Contsminated zone field capacity 1 2.5006-0% * 2.000¢-01 * .- > FCCE
RO13 * Contaminated zone hydraulic conductivity (mfyr) Y 2.500E+02 7 1.000€+01 ? .- ! HCCZ
RD13 * Contaminated zone b parameter ? 4.050E+00 * 5.300€+00 * --- ' BCZ
RO%3 3 Average annual wind speed (m/sec) * 3.400E+00 * 2,000E+00 * - ¥ WiND
ROTS ¥ Humidity in air (g/nv*3) * 8.000E+00 * 8.000€+00 * --= ' HUMID
R013 * Evapotranspiration coefficient } 9.100E-01 * 5.000€-07 * e 1 EVAPTR
RO13 * Precipitation (m/yr) * 1.600E-01 ' 1.Q000E+00 ? == ¥ PRECIP
ROT3 * Irrigation (m/yr} ! 0.000E+G0 ° 2.000€-01 * .- *RI
ROI3 ' Irrigation mode * gverhead ? overhead * me ¥ IDITCH
RCO13 * Runoff coefficient ¥ 2.000E-01 * 2.000E-01 * R } RUNOFF
RO13 ! Watershed area for nearby stream or pond (m**2) ? 1.0006+06 ® 1.000E+06 * == ¥ WAREA
RO13 * Accuracy for waterssoil computations T 1.0606-03 * 1,0006-03 * m-- L ]
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File

0
Merw
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014
RO14

RO14&,

ROY4
RO4
RO14
RO14
RO14
R014
RO14
RO14

ROTS
RO15
RO15
RO1S
RO1S
RO15
RO1S
RO15

RO16
/0616
RO16
ROYS
RO16
ROS

RO16
RO16
RO1S
RO16
1313
RON6

RO16
RO16
RD16
RO16
ROYS
RO16

ROS
RO16
RO16
RS
RO
RO16

3
¥

3
3
3
¥
3
1}
3
H
1
L
1
1
1
1
H]
¥
¥
¥
5
3
3
H
k)
1
L
1
1
1
3
3
)
3
3
1
3
¥
3]
1
)
¥
¥
]
3
3
3
3
3
1

T« Limit = 0.5 year

Site-Specific Parameter Sumnary (cmtmued)

Porameter

Dengity of setursted zone (g/fow'™3)
Saturated rome totat porosity
saturated zone effective porosity
Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yr}

Saturated zone hydraulic gradient
Saturated zone b parameter
uWater table drop rate (m/yr)

Well punp intake depth (m below weter table}
Model: Mondisparsion {ND} or Mass-Balance (MR)

Well pumping rate (@**3/yr)

Number of ungaturated zone strata
Ungat. zome 1, thickness (m)

Unsat. zone 1, soil density (g/em**3)
Unsat. zone 1, total porosity

Unsat. zone 1, effective porogity
Unsat. zone 1, field capacity

tUnsat. tone 1, soil-specific b parameter
Unsat. zone 1, hydraulic conductivity (m/yr)

pistribution cogfficients for Am-241
Contaminated zone {cm**3/9)
Unsaturated zone 1 (cav*3/g)
Saturated zone (cr**3/g)
Leach rate {fyr)
solubility constant

pistribution coefficients for Co-60
Contaminated zone (cm**3/g)
Unsaturated zone 1 (ce™*3/g)
Saturated zone {ca**3/g)
Leach rate (/yr})
Solubility congtant

pistribution coefficients for Cs-137
Contaminated zone {(¢cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (ca**3/g)
Leach rate (/yr)
$olubility constant

pistribution coefficients for Eu-154
Contaminated zone {(cn"*3/g)
Unsaturated zone 1 (cm**3/g9)
Saturated zone (cm**3/g)
Leach rate (fyr}
Solubility constant

12/03/2004

e T R I R L I

User
t

2.900£+00
3.000€E-0Y
Z.500E-01
2.000E-D1
5.530E+03
1.250E-03
not used
D.000€+00
4 .600E+D0
NG
2.500E+02

1

7.800E+00
2.000E+Q0
3.000E-01
2.500E-01
2.500e-01
4 .050E+00
2.500E+02

2.000E+02
2.000E+01
2.000E+02
0.000E+00
0.000E+00

5.000E+01
1.000E+03
5 .QUCE+D1
¢, DDOE+00
0.000E+00

5 . 000E+01
1,C0CE+03
5.GOCE+01
0.000E+D0
Q.0DOE+00

2. 00DE*02
-1.000E+00
2.000E+02
0. OGE+00
0.000E+00
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1.5008+00
4,000E-01
2.000E-01
2.0008-01
1.000E+02
2.0096-02
5.300£+00
1.000E-03
1,000E+01
ND

2.500E+02

1

& . 00DE+QD
1.5608+00
&.000€E-01
2.000e-0%
2.000E-01
5.300E+00
1,000E+01

2. 000€+01
2.000E+01
2. 0006+01
0. 000E+00
0., 000E+00

1.000€+03
1.000E+03
1.000E+03
0.0COE+00
0.000€+00

1.0G0E+03
1.000E+03
1.000E+03
0.000E+00
0.000E+00

T T I T I L R

-1.000E+00
2.1.000E+00
1-1.000E+00
} 0.000E+00
¥ 0. 000E+00

u--u«u«duuvuuuuauu-unuuv«-n“»ﬂwuuuuuuuu-uuhud-‘muu:

tizsed by RESRAD
PoIf diffarent from mr input) !
AUAAARARRRRRA LR AR

1.138E-05
not used

B.249E+02
8, 2L9E+02
8. 2PE+02
4. 913607
not used

CVP-2006-00004
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Parameter

ARLARRRARARALEARRRAKRARK

O R . T T T T T T T N L R R T I

DENSAQ
TPSZ
EPSZ
FCS2
RCSZ
HGWT
asz2
T
DWIBWT
MDDEL
w

NS
HeY

DENSUZ{1)
TRUZ{Y)

EPU2(T)
FCU2()
BUZ(1)

HCU2(1)

DENUGCC
BCRUCUC
DCNUCS(
ALEACH(
SOLUBK(

DCNULC(
DCNUCU(
DONUCS(
ALEACH{
SOLUBK(

DENUCC(
DENUCU(
DENLTS(
ALEACR{
SOLUBK(

DOWUCC(
DCNUCUL
DCNUCS(
ALEACH(
SOLUBK(

2)
2,1y
2)
2}
2}

»
3.1

»
»

4)
4.1
&)
4)
4}

5
5,1
5)
5)
5)
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Summary : 116-8-1 Backfill Concurrence Deep Zone
File 1 116-N-1_Backf{lL_RESRAD_DeepZone.RAD
Site-Specific Parameter Summary {continued)
o $ P User : ¥ Used by RESRAD 3 Parameter
Nerus ¥ Parameter Yoo Input 3 Default O (If different from user input) ?

Name
ANUARARRARRARARNRARKANAARRARAREERKRARRRRAKMARARRAARRRAX AR ERAMKARAR AR RARKRARRRRMARUARAR AR R KIARLARE RAARAARCKEARARKHA

8016 * Distributfon coefficients for Ni-63 ¥ 3 ? :
RO16 *  Contaminated zone (cm**3/g) * 3.000E+01 * 1,0006+03 * ve- ' DENUCTC 8)
®016 *  Unsaturated zone 1 (cm**3/q) ' 1.000e+03 * 1.000£+03 .= ? DERUCUC B, 1)
RO16 *  Saturated zone (co*3/g) ' 3.000e+01 * 1.0COE+03 3 .- Y DCMUCSC 8)
RO16 ' Lesch rate (fyr) T 0.000E+00 3 0.O0OE+D0 * 1.893€-05 ? ALEACH( 8)
RO1S *  Solubility constant ? 0.000E«Q0 * D.DOOE+00 * not used 5 SOLUBK( 8)

L] ¥ 4 b 1
RO16 ' Distribution coefficients for Pu-239 * ! | 3
ROTS ' Contaminated zcne (ca*3/g) * 2.000E+02 * 2.000€+03 --- ¥ DENUCEC11)
ROT6 ' Unsaturated zone 1 (cn**3/g} * 2.000E+03 ¥ 2.000&+03 * - > DONULUC(IT,1)
RO16 ¥ Satursted zone (ca*3/g) 1 2.000E+02 * 2.000E+03 2 - ) DERUCS(11)
016 ¢ Leach rate {/yr) 7 0.000E+00 * 0.0O0E+0D * 2.850E-06 ¥ ALEACH(11)
RO1S *  Solubility constant * 0.000E+00 ! G.ODOE+00 ? not used ¥ SOLUBK(11)}

¥ 3 ) 3 3
ROYE > Distribution coefficients for Pu-240 i ! ? 3
RO16 ¥ Contaminated zone (cr*3/g) 3 2.0006+02 * 2.000E+03 * --- ! pewucC(12)
ROY6 ?  Unsaturated zone 1 (cm**3/g) 3 2.000E+03 3 2.000E+03 * -an 1 DENULUC12, )
ROT6 *  Saturated zone (cm™¥3/g) ¥ 2.000E+02 ¥ 2.D00E+03 * --- 7 DCNUCS( 12)
RO1S ¥ Leach rate (fyr) ¥ 0.000E+00 * ©.000E+00 * 2.850€-06 5 ALEACH{12)
RO16 ' Solubility constant ' 0.000E+00 ' 0.000E+GO * not used } SOLUBK(12)

3 I 1 3 1
RO6 * Distribution coetficients for Sr-99 ! : * !
RD16 *  Contsminated zone (cn®*3/g) ¥ 1.500E+01 * 3.000E+01 ® 1 DCNUCC( 14}
ROTS *  Unsaturated zone 1 (cat*3/g) * 3.000E+01 * 3.000e+01 * v 1 DONUCUC Y4, 1)
RO16 *  Saturated zone (cP*3/g) * 1.500E+01 * 3,0008+01 ° T DENUESC14)
RO16 '  Leach rate (/yr) * 0.000E+00 * 0.00CE+B0 * 3, 77106 5 ALEACH(14)
RO1S *  Solubility constant ¥ 0.000E+00 * 0.000E+00 * not used } SOLUBK(14)

5 ¥ 1 3 1
ROY6 ' pistribution coefficients for daughter Ac-227 ¥ ’ 3 '
RO16 ¢ Contaminated zone (ce**3/g) Y 2.000E+01 * 2,.000E+01 3 .- ' pCNUEC( 1)
RO16 ¢ Unsaturated zone 1 (cm*v3/p) 5 2.000E+01 1 2.0008+01 ? --- * DORUCK 1,1}
RO16 *  Saturated zone (cm™3/g) 3 2.000E+D1 * 2,0008+07 ? L e * DONUCSC 1)
ROT6 *  Leach rate (/yr) * 0.000E+00 * 0,000E+00 ° 2.834E-05 b ALEACH( 1)
ROT6 *  Solubility constant ' D.CO0E+Q0 * 0.0DCE+DD ? not used > soLusk( 1)

1 3 H 3 3
RO16 * Distribution coefficients for daughter Eu-155 3 3 4 !
RO16 *  CLontmminated zone (am**3/g) b 2.000E+02 *-1,000E+00 * B.249E+02 * DCNUCCL &)
RO1& 3 Unsaturated zone 1 (cm**3/g) ¥-1.000£+00 "-1.000E+00 * 8. 249E+02 ¥ DCNUCUC 6, 1)
ROY6 *  Saturated zone (ca**3/g) * 2.000E+02 *-1.000€+00 * 8. 249€+02 } DENUCSC &)
ROYS 3 Leach rate {/yr} ¥ 0.000g+00 * 0,000E+00 ! 6.913E-07 * ALEACH( 6)
ROWS *  Solubility conatant * 0.0002+00 * 0.000E+00 ? not used ? SOLUBK( &)

L] 3 ¥ 3 1
k016 * Distribution cosfficients for daughter H-3 » ; : s
RO16 ' Conteminated zone (cm®*3/g) > 0.000E+00 * 0,000E+00 * uee * DONUCCC T
ROt6 °  Unsaturated zone 1 (cm**3/g) * §.00OE+00 3 0.000E+DC ° o ponvew( 7,1
ROT6 *  Saturated zone (cm**3/g) ¥ 0.006E+00 > 0.000E+00 ° e b DENUCSE 7)
RO1S6 *  Leach rate (/yr} ¥ 0.000E+00 * 0.000£+00 ¥ 4.562€-03 > ALEACHC )
ROTS *  Solubility constant * 0.000E+00 * 0.000E+00 ° not used ? SOLUBKE

C-68
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0 3

Henu * Parameter

12/63/20046 135:38 Page 9

¥ User ¥

o Imput  * Default

mnummuummmmmmumunmwmwum
RO46 ? Distribution coefficients for daughter Np-237

RO16
RO1E
Loal-3
RG16
RO16

RO16
RO16
RO16
RO16
RO16
RO16

RO16
RO
RO16
RO1S
RO16
RO16

RO16
ROTS
RO1S
RO1&
RO1S
RO1S

RO1&
RO1G
RO16
RO16
RO16
RO16

RO16
RO1S
ROYS
RO1&
RO16
RO16

ROTE
RO16
ROYE
RO16
RO16
RO16

A
3

T T I R T R T I ]

Contaminated zone (cn**3/g)
Unsaturated zone 1 (cr**3/g)
Saturated zone (cm**3/g)
Leach rate {/yr)

Solubility constant
pistribution coefficients for daughter Pa-231
Contaminated zone {(cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (fyr}
Solubility constant

pistribution coefficients for daughter Ra-228
Contaminated zone (cm**3/g)
Unsaturated zone 1 (co**3/9)
Satyrated zone {cw**3/3)
Leach rate (/fyr)
Sotubitity constant

pistribution coefficients for daughter Yh-228
Contaminated zone {cm*™*3/g)
uUnsaturated rone 1 (cm**3/g9)
Saturated zone (cm*¥3/g)
Lesch rate (/yr)
Solubility constant

pistribution coefficients for daughter Th-229
Contaminated zone (ca™*3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/q)
Leach rate (/yr)
Sotubility constant

pistribution cosfficients for daughter Th-232

Contaminated zone (cm**3/g)

Unsaturated zone 1 {(ca**3/g)

Saturated zone (cw**3/g)

Leach rate (/yr)

Solubility constant

pistribution coefficients for daughter U-233
Contaminated zone (om**3/9)
Unsaturated zone 1 {cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

5

$-1.000£+00 7 -1, 000£+00
1-%,0006+00 *-1.000E+00
¥-1.000E+00 *-1.000€+00

* 0.000E+00 * 0.000E+G0
3 0.000£+00 * 0.GOOE+0C
1 }

3 3

* 5.000E+01 * 5.000E+01
+ 5. 000E+01 * 5.0008+01
¥ 5. 000E401 * 5,0008+0%
1 0.000E+00 7 0.00CE+DC
1 0,000E+00 ¥ 0.0008+00
3 ¥

3 1]

+ 1.000€+02 * 7.000E+0%
* 7.000E+01 ? 7.000E+01
' §.000E+02 * 7.000E+01
3 0.000E+00 * 0.000E+DO
' 0.000E+00 ' 0.000E+00
b | 3

5 L}

3 2.000E+02 ¥ 6.000E+04
b 6.000E+04 3 & 0COE+04
' 2.000E+02 * &.000E+0%
* 0.000E+00 ° 0.000E+00
3 3.000E+00 * 0,000E+00
3 ]

3 )

8 6.000E+04 * 5.000E+04
3 5.000E+04 ¥ 6.000E+04
* 5.D00E+04 ' 6.00CE+04
' 0,0006+00 ' C.ODCE+00
* 0.000E+G0 ¥ O.GOOE+00
3 3

1 b |

1 2 CO0E+D2 * 6.000E+04
* &.CO0E+04 * &,000E+04
+ 2,000E+02 * 6.00DE+04
¥ 0.000E+00 * 0.000E+00
1 (.0D00E+D0 * 0.D00E+00
¥ ¥

1 3

3 5. 000E+07 ¢ 5.000E+01
¥ 5,0008+301 ¢ 5.00DE+01
1 5_00DE+01 * 5.000E+Q"
* 0.000E+00 * 0.000E+00
3 0.000E+00 * 0.000£+00

C-69

v (if different from user input) ?
RARKKARRRRAARRAARIMARRARARANE,

o P I I T T T I A

Used by RESRAD

2.5748+02
2.574E+02
2.574E+02
2.2145-06
rot used

1.138E-05
not used

5.696E-06
not used

2.850E-08
not used

9.5058-09
not used

2.850E-06
not used

1. 138E-05
not used

CVP-2006-00004
Rev. 0
For Approval

! Parameter
Naine
ARARARARRRIAARRARARKE

pENUCSE 9)
DCHUCLC 9,1)
DCHUCS( 9)
ALEACH( 9)
SOLUSKL ©)

DCNUCC( 10}
PCHUCUCID, 1)
DCNUCS(10)
ALEACH{ 10}
SOLUBK( 103

pEMuCL(13)
DONUCU(13,1)
DCNUCS(13)
ALEACH(13)
SOLUBK(13)

DENUCE(15)
DENUCUCTS, 1)
DENUCS{15)
ALEACH{15)
SOLUBK{15)

DCNUCC(14)
DCNUCU( 16, 1)
OCNUCS{ 16}
ALEACH{16)
SOLUBK( 16}

DENUCCC(Y7)
DCHULUCI7, 1)
DCHUCS(17)
ALEACH(1T)
SOLUBK{17)

DENGCC( 18)
DEMUCU( 18, 1)
DCNUCS(18)
ALEACH(18)
SOLUBK(18)

u-uuuu-«uuu--uuuuuuuu.-uuu-——u-u---uuuuuuuuu-
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St.mrv : 116-N-1 Backfill Concurrence Desp Zone
File  : 116-M-1_Backfill_RESRAD_DeenZone.RAD
Site-Specific Parameter Summary {cmnmed)

4] ¢ ! User 1 Used by RESRAD ¥ Parameter
Mems & Parameter Input 7 Default * (1f different from user input) * Naee
WM“WWH&W“WWN“MWMWHW AARARRRARAAR ARRRARRARA
RO16 * Distribution coefficients for dsughter U-235 : 1 3
RO16 ¢ Contaminated zome (cm**3/y) * 2.000E+00 ' S.000E+01 ¢ .- ' pONUCC(19)
RO16 *  Unsaturated zone 1 (ca**3/g) * 5.000E+0T ! 5.000E+0% * L3 * DCRUCUCIZ, 1)
RO ' Saturated zone (ca™"3/g¢) 3 2.000E+04 ' 5.00GE+01 * s ! DEMUCS(IT)
ROY6 ' Leath rate (/yr) ' 0.000E+0C ' 0.000E+00 * 2.684E~04 ¥ ALEACK(19)
RO6 ' Solubility constant 3 0.000£400 ° 0.000E+00 * not used ' SOLUBK(1)

3 3 ) 3 ¥
RO16 * Distribution coefficients for daughter U-236 ! * 1 ’
RO16 ' Contaminated zone (cm®"3/g) * 2.000E+00 * 5.000£+01 * m-- ¥ DENUCC(20)
ROT6 5 Unsetursted zone 1 (cm**3/g) ' 5.000E+07 * 5.000E+01 * --- * DOWUCU(20,1}
RO16 3 Ssturated zone (cm**3/g) ? 2.000E+00 * 5.000E+01 * * DCNUCS(20)
RO16 *  teach rate (/yr) ' 0.00GE+00 ’ 0.000E+00 ° 2.6B4E-04 ¥ ALEACH(20)
RO%6 ' Solubitity constant * D.COGE+00 * 0.CO0E+D0 ? not used * SOLUBK(20)

3 3 1 1 ]
RO17 * Inhalation rate (m**3/yr} * B.400E+Q3 * B.40DE+D3 ? === * INHALR
RO17 ' Mass loading for inhalation (g/m**3) * 1.000E-04 * 1.000E-04 ? --- * MLINH
ROT7 ' Exposure duration * 3,.000E+01 * 3.000E+01 .. *ED
ROT? ' Shielding factor, inhalation ' 4.000E-01 * 4.000£-01 ° Rl 1 SHF3
ROT7 ' Shielding factor, external gamma 1 7.0600E-01 ¥ 7.000E-01 3 --- ' SHF1
RO17 ' Fraction of time spent indoors ? 5.000£-01 * 5.0006-01 ! ees ' FIND
RO17 * Fraction of time spent outdoors (on site) 3 2.500E-01 * 2.5006-0% * .- * FOTD
RO17 7 Shape factor flag, external gamma 310808400 * 1.000E+00 ? »0 shows circular AREA. LI 33
RGV7 3 Radii of shape factor array (used i€ F§ = «1); °? $ ! 1
RI7 *  Outer annutar redius (m), ring 1: ' not used * 5.000E+(1 .- 1 RAD_SHAPE( 1)
ROAT *  Outer annular radius (m), ring 2: * pot used ¥ 7.071E+0) v 1 RAD _SHAPE( 2)
ROYY ¢ oOuter annular radius (m), ring 3§: ' not used * 0.000E+00 * .- 1 RAD SHAPE( 3)
ROY7 ¥ Outer annylar radius (m), ring &: ' not used * 0.000E+00 * s 5 RAD_SHAPE( &)
RO17 ' Outer ervwilar radius (m), ring S: ' not used * 0, O00EsQD 3 .- 5 RAD_SHAPEC 5)
RO17 ' Outer annular radius (m), ring 6: ' not used ' 0.000E+00 * e ¥ RAD_SHAPE( 6)
ROI7 *  Outer annular radius (m), ring 7: ' not used * 0.000E-0D 5 e ¥ RAD_SHAPE( 7)
ROT7 *  Outer anular radius (m), ring 8: * not used  0.D00E+00 * --- 7 RAD_SHAPE( B)
ROY7 '  Outer annuiar radius {m), ring 9: ¥ ot used * 0.000E+00 * .. ! RAD_SHAPE( 9)
ROY7 ¥  Outer snnular radiug (m), ring 10: 5 not used * 0.000E+D0 ? --- 1 RAD SHAPE(m)
ROTZ ¥  Outer annular radius (m), ring }1: ' not used  0,0006+00 - ! RAD_SHAPE{11)
RG17 ¢ Outer annular radius (m), ring 12: ¥ not wsed * 0.000E+00 - ! RAD_SHAPE(12)

¥ X ] 3 H
ROAT ? Fractions of annular areas within AREA: 4 1 i ¥
ROIT ' Rimg 1 * not used * 1,.G00E+00 ? == b FRACAC 1)
ROI7 3 Rimg 2 ' not used * 2.7326-01 Y === * FRACA( 2)
RO17 * Rirg 3 ! not wsed I G.000E+00 * e ' FRACA( 3)
ROI7 ¥ Ring 4 ’ not wsed * C.O00E+OD * .- ¥ FRACA( &)
ROIT* Ring 5 ¥ not used * 0.000E+0Q ¢ ¥ FRACA{ %)
ROIT *  Ring & * not used * 0.000E+0Q --- * FRACA{ &)
ROV7 ¥ Ring 7 } not used * 0.000E+00 ¢ =-= * FRACAC 7
ROIT Y Ring 8 ' not used * 0.000E+00 * --- * FRACAC 8)
ROIZ ! Ring 9 ' not used * 0.000E+QD * e T FRACAL 9)
RO17 ? Ring 10 * not used 7 0.000E+00 * --- * FRACAC1D)
ROIT 7  Ring 1% > not used *° 0.000E~QD * --- 3 FRACAL11)
ROI7 ' Ring 12 } ot used ' 0.000E+00 * re- 3 FRACA(12)

1 1 1 3 1
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File

']
Mery

RO1E
RO18
RO18
RO1B
ROIB
RO18
rRO1B
1B
ROYS
RO1B
ROI&
RO18
RO18
/OB
RO18
RO18

RrO19
RO19
ROY9
RO19
RO
RO1S
RO19
ROI9
RO1?
ROY
RONS
RO1S

R19B
R198
R196
R198
R19B
R198
R19B.
rR1%8
R1%98
R198
R198
R158
R198
R1%8
R198
R198

c14
(41
Cié

3
3
3
[ ]
3
)
3
)
3
3
3
H
H
1
¥
3
3
¥
3
¥
L
¥
L)
]
13
¥
3
)
3
¥
1
]
]
3
b
3
¥
L
]
3
3
3
3
3
3
1
3
3

site-Specific Parameter Susmary (con!imed)

Parameter

uuwmmmnmmmunumnmu
Fruits, vegetables and grain consumption (ky/yr) ¥ 1.600E+02
Leafy vegetable consumption (ka/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr}

Fish consumption {kg/fyr

)

other seafood consumption (kg/yr)

Soii ingestion rate (g/yr)

prinking water intake (l1/yr)

Contsmination fraction
Contamination fraction
Contamination fraction
Contamination fraction
Contemination fraction
Contamiration fraction
Contemination fraction
Contamination fraction

of
of
of
of
of
of
of
of

drinking wat
household wa
Livestock wa
irrigation w
aquatic food
ptant food
meat

milk

er
ter
ter
ater

tivestock fodder intake for meat (kg/day)
Livestock fodder intake for milk (kg/day)
Livestock water inteke for meat (L/day)
Livestock water intake for milk (L/day)
Livestock soil intake {(kg/day)

Mass loading for foliar deposition (g/w**3)
Depth of sofl mixing layer (m)

Cepth of roots (m)

Drinking water fraction from ground water

Household water fraction from ground water
Livestock water fractiom from ground water
Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/e**2}
Wet weight crop yield for Leafy {k
Wet weight crop yield for Fodder k
Growing Season for Non-Leafy (years)

Growing Season for teafy
Growing Season for Fodder

{years)
{years)

translocation Factor for Non-Leafy
Translocetion Factor for Leafy

Translocation Factor for Fodder

ory Foliar Interception Fraction for
Dry Foliar Interception Fraction for
Dry Foliar [nterception Fraction far
vet Foliar interception Fraction for
Wet Foliar Interception Fraction for
wWet Foliar Interception Fraction for
Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cm**3)
C-12 concentration in contaminated soil (9/9)
Eraction of vegetation carbon from soil

9/mi*2)
g/m**d)

Non-Leafy
Leafy
Fodder
Non-Leafy
Leafy
Fodder

3
3
1
1
1
'
3
1]
3
¥
1
3
b

]
3

3
]
3
3
¥
3
L
3
3
H
3
L]
¥
3
1
1
3
3
3
3
3
3
H
]
13
H
¥
3
3
L
)
H
3
3

User

1.400E+01
9 200401
6.300E+01
5.400E+00
9 _0COE-01
3.6506+01
7.300E+02
1.000E+00
mot used
1.0006+00
1.000E+00
5.000€-01
-1
-1
-1

6.800E+04
§.500E+01
5.000E+01
1.600E+02
5.000€-01
1.000E-04
1.500£-01
9.000E-01
1.000E+00
not used

1.(100E+00
1. 000E+00

7.080E-01
1.5008+00
1. 100E+00
1.700E-01
2.500€-01
8., 000E-02
1.000€-01
1.000€+00
1.000E+00
2.500E-01
2.5006-01
2.500e-01
2,5006-01
2.5008-01
2.500-01
2.000E+0

not used

not used
not used

C-71

3
3

3
3
3
3
¥
¥
1]
3
]
3
]
)
3
3

Ll
3

¥
¥
3
3
3
¥
]
3
¥
1}
3
3
L
1
3
3
1
X
3
1
3
¥
13
¥
3
¥
1
H
3
3
3
¥
]
3

13:38 Page 11

Default

1.400E+02
1.400E+07
2.200E+01
6.300E+01
5.400E+00
9.000€E-01
3.6506+01
5, 100E+02
1.000E+00
1.000€+00
1.C00E+00
1.000E+G0
5. 000E-D1

-

-1

-1

6.800E+01
5.500E+M
5.000E+01
1.400E+02
5.000€-0%
1.000€ - 04
1. 500€-01
9.000€-01
1.000E+00
1.00DE+00
1.000E+00
1.000E+G0

7.000€-D1
1.500E+00
1. 100E+00
1.700£-01
2.500€-01
8.000E-02
1.009E-01
1.000E+00
1.000E+00
2.500€-01
2.500E-01
2.300e-01
2.500E-01
2.5008-01
2.500E-01
2.000E+01

2.000€-05
3.000€E-02
2.000E-02

Used by RESRAD

CVP-2006-00004

Rev. 0

For Approval

1 {1 different from user input) *
umwmxmnmmummwuuumnnmmmmn

WM W G R W M W m w m w W o W W e W W W W e B W W W e o w w W e W W M W W W M W W M e o ke

0.50CE+G0
0. 620E+00
0.620E+00

O T T I I R I R T RN

Parameter
Nome

DIEELT)
DIET(2)
PIEF(3)
DIET(4)
DIET(S)
DIET(6)
SOIL
bLH

FOW
FHHY
FLW
FIRW
FRY
FPLANT
FREAT
ERILK

LF15
LFi&
LS
4413
LSI
MLFD
1]
DROCT
FaWlv
FaWIH
FoWlu
FGWIR

et
1ve2)
W(3)
TEC1)
18¢2)
TE(3)
TV
Tiv(2)
TIV(3)
RORY(1}
RORY(2)
RORY(3)
RUET(1)
RWET(2)
RWET(3)
WLAM

Cl2umR
c12cz
CSOIL

A
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TRESRAD, version 6.22 Te Limit = 0.5 year 12/03/2004 13:38 Page 13
Summary : 116-N-1 Backfiil Concurrence Deep Zone
File : 116-N-1_Backfill_RESRAD_DeepZone.RAD

Summary of Pathway Selections

Pathway Y User Selection
AﬂﬁhﬁﬂlliMMMMAHAAKWHMHKWMWNMI&H
1 -~ external garma active
2 -- inhatation (w/o radon)‘ active
3 -- plant ingestion 3 active
4 -- meat ingestion s active
S -- mitk ingestion ¥ active
6 -- aguatic foods s active
7 -- drinking water 5 active
8 -- soil ingestion 3 active
9 -- radon 3 suppressed

Find pesk pathway doses 3
litiii[iitifiiiif“iiiiiiiINHHI[fifiiiiiililliii
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CALCULATION BRIEF EXCERPTS
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DISCLAIMER FOR CALCULATIONS

The calculations that are provided in the following appendix have been generated to
document compliance with established cleanup levels. These calculations should be
used in conjunction with other relevant documents in the administrative record.
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CALCULATION BRIEFS

The following calculation briefs have been prepared in accordance with WCH-DE-01,
Design Engineering Procedures Manual, EDPI-4.37-01, "Project Calculations,"
Washington Closure Hanford, Richiand, Washington.

116-N-1 Combined Crib and Trench Cleanup Verification 95% UCL Calculation,
Calculation No. 0100N-CA-V0087, Rev. 1, Washington Closure Hanford,
Richland, Washington.

116-N-1 Combined Crib and Trench Cleanup Verification RESRAD Calculation,
Calculation No. 0100N-CA-V0088, Rev. 1, Washington Closure Hanford,
Richland, Washington.

Shallow and Deep Zone Sample Design for the 116-N-1 Trench and Crib, Calculation
No. 0100N-CA-V0085, Rev. 0, Washington Closure Hanford, Richiand,
Washington.

116-N-1 Overburden Verification 95% UCL Caiculation, Calculation No. 0100N-CA-
V0076, Rev. 0, Bechtel Hanford, Inc., Richland, Washington.

116-N-1 Evaluation of Overburden for Backfill, Calculation No. 0100N-CA-V0077, Rev.
0, Bechtel Hanford, Inc., Richland, Washington.

Cleanup Verification Sampling of Overburden from the 116-N-1 Trench, Calculation No.
0100N-CA-V0070, Rev. 0, Bechtel Hanford, Inc., Richland, Washington.

116-N-1 Trench Landbridge Cleanup Verification 95% UCL Calculation, Calculation No.
0100N-CA-V0078, Rev. 0, Bechtel Hanford, Inc., Richland, Washington.

116-N-1 Trench Landbridge RESRAD Calculation, Calculation No. 0100N-CA-V0079,
Rev. 0, Bechtel Hanford, Inc., Richiand, Washington.

NOTE: The calculation briefs referenced in this appendix are kept in the active
Environmental Restoration Contractor project files and are available upon request.
When the project is completed, the files will be stored in a U.S. Department of Energy,
Richland Operations Office repository. Only excerpts of the calculation briefs are
included in this appendix.
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CALCULATION COVER SHEET

100-NR-1 TSD Site Remedial Action Project Joh No. 14655
100-N
Environmental *Cale, No. 0100N-CA-VD087

116-N-1 Combined Crib and Trench Cleanup Verification 93% UCL Caleulation

Excel

Program No.

Excel 2003

The attached calculations have been generated to document compliance with established cleanup levels, These dotuments should be used in
conjunction with other refevant documents in the administrative record.

Committed Caleulation  [X] Preliminary L Superseded [ voided [
Rev.  |Sheet Numbers Originator Checker Reviewer Approval Date
Cover=1
0 Sheets = 9 Approved Approved Approved Approved
272772006 22712006 21272006 2272006 272772006
Total = 10 .M, Capron T.M. Blakley S.E. Parnell
o= D o e o <RI
-— t
1 Sheets =9 3/?‘%75 5/2_‘?/019 5/:? @/ﬁé
Total = 10 3. M. Capron T.M. Biakley S.E. Pamell
SUMMARY OF REVISIONS
Cover page replaced for convenience.
Page 2: Removed ™*" notation in line 17 for hexavalent chromium.
H Page 3: Added footnotes b and ¢ to address Ecology comments. Changed "NA™ to "NO” for 3-Part test entries for nitrate.
Edited text for 3 part compliance for nitrate and mercury to incorporate Ecology comments.
Page §: Added footnotes b and ¢ to address Ecology comments.
Page 6: Comected data entered in lines 24 through 43 for chromium in the deep zone. Corrected entries for statistical
parameters in lines 27 through 32,

* Qbtain calc no. from DIS

DE01437.03 (12/09/2004)
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Washington Ciosyre Hanford CALCULATION SHEET

Originator W. $. Thompson %ﬂ% 1 DOate 02/27/06 Cslo. No. $100N-CA-V0087 Rev. No. 4]
Project 100-NR-1 TED She Remedial Action Project Job No, 14655 Checked J.M. ron < Date (7]
Subject 116-N-1 Combinad Crib and Trench Claanup Verification 85% UCL Caloutation Shoet Ne. 10t9

)

Calculate tha 85% upper confidence limit (ICL} to evaluale compliance with cleanup standards tor the subject site. Also, calculate the carcinogenic risk for applicable
[ronradionuciide analytes, parform the Washington Administrative Code (WAC) 173-340 (Model Toxics Control Act [MTCAJ) 3-part test, If required, and calculate the relative percent
difference {APD) for each contarninant of concam (COC).

Table of Contants:

Shests 1 to 2 - Calculation Sheets Summary

Sheet 3 - Calculation Sheet Shallow Zone Verification
Sheet 4 10 5 - Caleulation Sheets Deep Zone Verification
Eheet 8 - Ecology Software (MTCAStat) Results

Sheet 7 - Calculation Sheet Split-Duplicate Analysis

13 Sheet 8 1o © - Calculation Sheets WDOE Spilts

15 [Given/References:
1611} Sample Rasults.
17]2) Aklookup values and remedial action goals {RAGs) are taken from DOE-RL (2001b), Ecology {1996) and DOE-RL{2001a).
18|3) DOE-RL, 2001a, Hanford Site Background: Fart 1, Soil kground for No ioactive Anaiytes, DOE/HRL-92-24, Rev. 4, U.8. Department of Energy, Richiand Oparations
19|  Office, Richland, Washington.
2014) DOE-RL, 2001b, Aemedial Design Repor/Aemadial Action Work Plan (RDR/RAWF} for the 100 Area Treatment, Storage, and Disposal Units, DOE/RL-2000-16, Rev. 2,
211 1.5, Department of Enargy, Richland Operations Office, Richiand, Washington.
22 5) DOE-AL, 2002, Sampling and Analysis Plan (SAP) for the 100-NR- 1 Treatmen, Storage, and Disposal Units During Remediation and Closecut, DOE/RL-2000-07, Rev. 1,
231" U g. Department of Energy, Richiand Operations Office, Richland, Washington.
2415) Ecology, 1962, Statistical Guldance for Ecology Site Menagers, Fublication #6264, Washingion State Department of Ecology, Olympia, Washington.
28 7} Ecology, 1893, Statistical Guldance for Ecology Sta Managers, Supplemant 5-8, Analyzing Sils or Background Data with Below-Detection Limit or Below-POL
27| Values (Censored Data Sefs), Publication #92-54, W 1 State Dep 1t of Ecology, Clympta, Washingion.
2p|® &‘oos?y 1596, Mode! Toxics Contrel Act Cleanup Levels and Risk Caltulations (CLARG 11y, P ion #94-145, Washington State Department of Ecology, Olympia,
9 ashington.
;230 9) EPA, 1984, USEPA Contract Labovatory Progranm Netiona! Functional Guidslines for inorganiz Deta Review, EPA 540/R-04/013, U.5. Environmental Protection Agency,
311 Washington, D.C.
32§10) WAC 173-340, 1986, "Model Toxics Cantral Act-Cleanup,” Washington Administrative Coda .

DO DO RO

25

a5 |Calculation methedology is describad in Ecology Pub. #82-54 (Ecology 1992, 1893), bekw, and in the RDA/RAWP {DOE-RL 2001). Use data from the attached workshests to
36 |calculate the 95% UCL for each analyte, hazard quotients, excess carcinogenic risk, perform the WAC 173-340 3-part test for nonradk ides, and cakulate the APD for sach COC
37 [in the primary-duplicate and primary-split sample palra.

39|Calculation Description:

40{The subject caloulations were performed on data from soll vedification samples from waste site 116-N-1 Trench and Crib. The data were entered into an EXCEL 2003 spreadsheet
41land caiculations parformed by using the buitin spraadshest lunctions andlar creating formulas within the cells, The statistical evaliation of dats for uss In agoordance with the
42 |RDA/RAWP (DOE-AL 2001} ls documented by this esloulation. Spiit and duplicate RPD results are used in svaluation of data quality and are presented in the tleanup verification
package (CVP) for this site.

Methodology:

47 |For nonradioactive analytes with <60% of the data helow detection limits and all radionuclide analytes, the statistical value calculated ko eval the effect of cleanup is tha
4g(95% UCL. For nonradicactive analytes with >50% of the data below detection limits, the maximum valug for the data set Is used instead of the 95% UCL. All nonradionuctide data
ag |reported as being below detection limits are set to ¥ the & o limit value for calculation of the stati (Ecology 1993). For radi lide data, calculation of the statlstica was
50 [done on the reported value. In cases whers the laboratory deas not report a valus bekow the minimal detectzbly activity (MDA), hall of the MDA ia used in the caiculation. For the
51 [statistical svaluation of primary-duplicate sample pairs, the ples are ged betore being included in the data set, after adjustments for censored data as described above.

523 |For nonradioruciides, the WAC 173-340 atatistical guidance supgests that a test for diatributional form be performed on the date and the 85% UCL calculated on the appropriate
54 (distribution using Ecology software. For nonradionuciide small data sats {n < 10} and all radionuciide dats sats, the calculations are performed assuming r digtribution,
5: 50 no test for distribution is periormed. For nonradionucide data sets of ten or greater, distribulional testing is done wsing Ecology's MTGAS!at software [Ecology 1993).

57 [The estimatad hazard quotient (for shaliow zore nonredionuclide COCs) is datermined by dividing the statistical value (derivad in this calculation) by the WAC 173-360 non-
carcinoganic cieanup limit. The excess nonradionuclide carcinogenic risk is detaminad by dividing the statistical value by the WAC 173-340 carcinogenic cieanup fimit and than
multiplying by 10°®. For data sets where all values are betow detection, nefther of these calculations are required.

1)
]
62|The WAC 175-340-740(7)(8) 3-part tast is performad for nonradionudida analytes only and determines if:
63|1} the 95% UCL value exceeds the most stringent cleanup limi for each nonradionudlide COG,

64(2) greater than 10% of tha raw data axcesd the most stringent cleanup limi for each norradicnudiide COC,

85 (3} the maximum value of the raw data set excesds two times the most stringent cleanup limit for sach nonradionuclide COC.

67 (The RPD is calculated when both the primary value and either the duplicate or split valugs are abave detection limits and are greater than 5 times the target detection limit (TDL).
B8 g ToL s a Inboratory detection limit pre-determined for each analytical method, listed In Table 11-1 of the SAP (DOE-RL 2002). The RPD calculations use the following formula:
eg APD <[ [M-S}/{{M+S)MZ) 100

72 where, M =Main Sample Value S = Spilt (or duplicate} Sample Value
74 |For quality assurance/quality contrel (QAXQC) split and duplicate RPD calculations, a value less than +/- 30% indicates the data compars tavorably. For regulatory spiits, a threshold

75 of 35% Is usad {(EPA 1984). If the RPC is greater than 30% {or 35% for regulatory spht data), further investigation regarding the usability of the data is perfonmed. Additional
75 |discuasion as necessary is provided In the data qualily asseasmant section of the applicable VP,

78| reguiator sphit comparison i required, an additional perameter s avaluated. A contral limt of +/- 2 fimes the TDL shall be used If sithar the main or requiator split value is less than
7915 times the TOL and above detection. In the case where only one resuit Is greater than 5 times the TOL and the other i3 balow, tha +/- 2 fimes tha TOL criteria applies. Therefors,
80 the following calculation is parformed as pant of the evaluation for thagse two cases Involving regulator spiit data: diHerence = mein - regulator split. If the differencs is greater than +/-
812 times the TDL, than tfurther investigation regarding the usabliity of the data is perfonmed and presantad in the spplicable GVP data quality assessment secion,

C-80



CVP-2006-00004
Rev. 0

For Approval
Wastingtan Glomre Henford CALGULATION SHEET
- Rev.No.____t
Originalor W, u.ﬁ % Date G008 Calc. Mo, Q100N-CA-VCE7 )
Project T0G-RA-T 750 S Action Projst dab o, 14855 giEﬂ\ SheetMNo. 20fd
Subject TI6-N-1 Combined Grb ked Trench Qleenus Verication 9% UCL Calcultion o
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5] Nitrate Cr Creé
Lognommal distribution is used | Lopnonmat distribertion is used
per MTCASIat. Land's mathod | par MTCASIat. Larvts method | »80% Below Detection, Dafault
is used to determine 85% UCL | is used to detenring 85% UCL 0 Mwdirem Value
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83 w 20 20 —20
54 % < Detuckion 5% 0% 7%
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- 1.4E+01 L] NA
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Protaction of
Most Stringent Clsanup Limit for nonradionuciice and RAG| groutdwater and| Protecuion of Prodection of
53 typel 4400  CowmbiaPiver®] 185  Cokumbin Fiver 2 Colurvbin River 1 |
&4[WAC 373-240 3-PART Test
&5 5% UCL > Cleanup Lima7 NO NO YES
68| > 10% above Clesnop Limit?) NO YES YES
£7 Any samole > 2X Clesnup LIMA7]  NO NC NO

83 b g%v&ii.gﬂ;_mgivlasi;%g To obtai cleanup levels lor nitrates as nitrogen, Civide tha nitrate RAGS by 4.4,
70 ¢ Background for nliirate is 1.8 mg/kg and for cheomiim is 18,5 mg/kg. Backg is ot aubsracted Jor gonudiides.

71 0 = Diluted

72 HEIS = Hantord Environmental Inlomnakion System

73 NA = not applicabie

T4 POU = practical cuantiation it
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CALCULATION COVER SHEET
Project Title _00-NR-1TSD Site Job No. 14655
Area 100-N Area
Discipline _Environmental *Calc. No. _100N-CA-V0088
Subject 116-N-1 Combined Crib an h Cleanup Verification RESRAD Calculation
Computer Program RESRAD Program No. Version 6.30
1 The atiached calculations have been generated Lo document compliance with established cleanup ievels.
These documents should be used in conjunction with other relavant documents in: the administrative record.
Committed Calculation Preliminary @ Superseded §  Voeided D
Rev. | Sheet Numbers Originator Checker Reviewer Approval Date
4] gmr - ; PE |
Summary-$P6 | S W.Clark | M.W.Pemott | T.M. Blakley | S. E. Pamell
A2 2 e Approved Approved Approved Approved Approved
Amn 4 - 21 ;: 272712006 212772006 272712006 2/27/2006 2/27/2006
5.
m 6- 4pg
Aum.7 - 21pg
Toad - 19§pg
| |NoChmge | S.W.Clak | M.W.Perron | T.M. Blakley | S.E.Pamell | 27,5/,
Jor Qo eSa.@ | Ptk _ §S €Tk
SUMMARY OF REVISION
1 | It was necessary to revise this caiculation bricf in response to comments from Washington Department of Ecology
to (1) Comrect a typographical crror in the cobalt-60 soil activity in Table 3 on page 3 {the correct activity is 310
pCifg that was used in the calculations) and (2) Add to the Conclusions on page 4 the fact that in addition to
cobali-60 the major contributors to radionuclide dose include cesium-137 in the direct exposure pathway and
strontium-90 in the piant ingestion pathway, Changes are indicated by change bars in the right margin of the
affected pages.
*Qbtain Calc. No. from DIS

DEQ1-437.03 (12/06/2004)
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PURPOSE:

Calculate the predicted soil and groundwater concentrations, dose, and risk contribations from
radionuclide contaminants in shallow zone and deep zone soil for the combined crib and trench
at the 116-N-1 remediation site.

GIVEN/REFERENCES:

)]

2)

3)

4)

5)
6)

Cleanup verification data from 116-N-1 Combined Crib and Trench Cleanup Verification
95% UCL Calculation, Caleulation No, 0100N-CA-VO0R7, Rev. 0, Bechtel Hanford, Inc.,
Richland, Washington.

Remedial Design Report/Remedial Action Work Plan for the 100-NR-1 Treatmens, Storage,
and Disposal Units (RDR/RAWP), DOE/RL-2000-16, Rev. 1, U.S. Department of Energy,
Richland Operations Office, Richland, WA,

Radioactive and nonradioactive contaminants of concem from the J00-NR-1 Treatmeni,
Storage, and Disposal Units During Remediation and Closeout Sampling and Analysis Plan
(100-NR-I SAP), DOE/RL-2000-07, Rev. 1, U.S. Department of Energy, Richland
Operations Office, Richland, Washington. For the purpose of these RESRAD calculations,
the radioactive contaminants of concern (COCs) are americium-241, cesium-137, cobalt-60,
europium- 154, europium-155, tritium, nickel-63, plutonium-239/240, and strontium-90.
The nonradionuclide contaminants of concern are nitrate, total chromium, hexavalent
chromium, nitrate, and mercury. Concentrations of all nonradionuciide contaminants are
below the remedial action goals per the RDR/RAWP and they are not considered further.
RESidual RADioactivity (RESRAD) computer code, version 6.30, to calculate compliance
with residual radioactivity guidelines, developed for the U.S. Department of Energy by the
Environmental Assessment Division of Argonne National Laboratory, Argonne, Tlinois.
116-N-1 RESRAD Evaluation of Groundwater Protection, Calc. No. FOON-CA-V0066,
January, 2003, Bechtel Hanford, Inc., Richland, Washington.

Relative individual Pu-239 and Pu-240 activities were calculated from the reported
Pu-239/240 resuits per Ratios of Plwtonium Isotopes at 100 Areas Remedial Action Sites,
Calculation No. 0100B-CA-V0013, Bechtel Hanford, Inc., Richland, Washington.

SOLUTION:

)

RESRAD runs were performed for the residual contamination in shallow zone and deep
zone for the combined crib and trench at the 116-N-1 site. Table 1 shows the elevations
(NGVYD88) and dimensions of the relevant soil horizons. The ground surface elevation for
excavation backfill is 140.0 m. The average groundwater elevation beneath the site is
117.5 m. The average clevation of the excavation floor is 133.5 m. Attachment I shows
the dimensions of each soil horizon and the contaminant pathways considered for dose,
risk, and groundwater protection. Input factors for the RESRAD run are shown in the
"Summary" section of the RESRAD “Part I: Mixture Sums and Single Radionuctide
Guidelines™ printouts in the Attachments to this Calculation Summary.
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2) The year where the peak dose (or concentration} oceurs in the groundwater from each

R - R ARV

19

21

24

individual COC was examined by a preliminary RESRAD modeling run. This year was
then added for all horizons for the final RESRAD runs. For the groundwater (well water)
the peak year was year 146 for tritium (H-3). The 146-year time period was included in all
of the RESRAD runs. Year 12 was also added, corresponding to 2018, the date of the 30-
year site cleanup schedule of the Hanford Federal Facility Agreement and Consent Order.

Table 1. Waste Site Dimensions for RESRAD Modeling
Parameter | Units [Shallow Zone] Deep Zone | Comments
Contaminated Zone Dibmensions

(Cover Depth m 0 4.6
Area of Contaminated Zone (CZ) m? 36,011 36011  {Total Waste Site Area
Leagth Paralle] to Aguifer Flow m 120 120 i{Based on Site Dimensions
i Elevations of Vadose Zone Horizons
{Elcvation: Surface m 1400 | 1400 |NAVDSS
[Blevation: Bottom of Excavation m 133.5 133.5 |NAVDSS
Elevation: Groundwater m 117.5 1175 |[NAVDSS
Thickness: Contaminated Zone m 46 10.1
Thickness: Unsaturated Zone m 179 78  [Calc. No. 100N-CA-V0066

METHODOLOGY:

1) Pu-239/240 Conversion: The relative individual Pu-239 and Pu-240 activities were

calculated from the combined Pu-239/240 results reported. The calculations were
performed in accordance with calculation brief No. 0100B-CA-V0013. The relative
activities for Pu-239 and Pu-240 were calculated by multiplying the cleanup verification
value for Pu-239/240 by 0.807 and 0.193, respectively. Table 2 shows the results from this
calculation.

Table 2. Conversion of Pu-239/240 to Relative Pu-239 and Pu-240 Activities
Source of Pu-239/240 Activity |  Pu-239, (pCVp) Pu-240, (pCVe)
Radionuclide Dats (@Cip) (0.507 mmitipier) |  ( .193 multiplier)
Shallow Zone 0.026U 0.021 U 0.005U
Deep Zone 41 33 8.0

2) Runs of RESRAD Version 6.30 were completed for the shallow and deep zoncs using the

radionuclide concentrations shown in Table 3. RESRAD numerical output reports for
dose, risk, and concentration for the shallow and deep zones are presented in the
Attachrnents to this Calculation Summary. ‘
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26 nsure M CALCULATION SHEET
[ Originstor: | 5. W.Cink Daie: Calc. No: | F00N-CA-VOUES T Reva ] & ] oot
Project: | 100-NR-1 TSD Site Yo No: ‘%ﬁmﬁﬂ Dute: ke
Subject: | 116-N- 1 Combined Crib and Trench Cleanup Verification RESRAD Caiclation Shesi No. 3 of 5
Table 3. 116-N-1 Shallow and Deep Zone Radionuclide Soil Concentrations
Shaflow Zone Radicauclide Zone Radienuchide
Radlonuclide COCs Sl et ot ”’gmmg o
Am-241 0.55 35
Co-60 0.121 310 ]
Cs-137 0.36 5,100 ‘
Bu-154 0071 0" 73
Eu-155 0.069U" 19
H-3 (tritium) NA 16
Ni-63 097U" 170
Pu-239 921U 33
Pu-240 0.005U* 8
Sr-90 0.18 031
U w undetected. Valve was ot e into RESRAD because the radioavchide was andetected in $0il sarmpies.
® RESRAD does not accept segative vakuca, When results are segative, zem is used a3 the input vatac.
NA = Not analyzed: ot & shaliow tonc i of comcern

1} Radjonuclide “All Pathways” Dose Rate: The “all pathways” (maximum) dose rates are
shown in Table 4. The maximum dose rate of 3.35 mrem/yr from the combined shallow
zone and deep zone occurs at year zero (2006).

Table 4. All Pathways Dose Rate (mrem/yr)

Vadose Zone “All Pathways” Dose Contributions in mwem/yt at Each Time Stice (yr)
Horzon 0T 1 | 3 | 7 ] 12 | 30 ] 100 | 146 | 300 | 1000
Shatlow Zooe | 3.358+00| 3.16E+00] 2.85E400] 2.38E+00] 1 97B+00] 1.248+00] 4.00E-01] 2.666-01| 1.61E-01] S.09E.02
DeepZone | 9.12621] 8.09e-21] 627821 300821 2.078:21| 2528 22| 204250 7.67E.05 6.70E.09] 2.455.27
Total | 3.35F+00] 3. 16E+001 2.85E+00] 2.38E+00! 1.576+00] 1 24E+00] 4.00E-01] 2 668.01] 1 618.01] 509502

2) Radionuclide Excess Cancer Risk: The radionuclide excess cancer risk results are shown

on Tzble 5. The maximum risk (3.66 x 10°°) occurs at year zero (2006).
Table 5. Radionuclide Excess Cancer Risk
Vadose Zans Excess Cancer Risk a1 Each Time Slice (yr)
Horizon ] 1 3 7 12 30 100 ] 146 | 300 | 1000
Shallow Zone |3 66E-05} 3.5IE-05] 324E-05] 2 80E-05| 2.40E-05] 1.505-05] 3.208-06{ 1.36B-06] 3.74E-07] . 12E07
Deep Zone 6.028—26| 5.34E-26} 4.208-25] 2 60E-26| 1.43E-26] 1.65E-77] 2.608-30| 1.9TE-05) 1.72E-13) 1.536-27
Total 3.66E-05] 3.51E-05] 3.24B-05] 2.30E-05| 2.40E-05| 1.505-05] 3.20E-06| 1.36E-06| 3.74E-07| 1.12E-07
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3) Radionuclide Groundwater Protection: The radionuclide concentrations in groundwater

due to shallow zone and deep zone soil concentrations were calculated by the RESRAD
model and summarized in Table 6. Only tritium (H-3) of the radionuclide contaminants of
concern were calculated to reach groundwater in the 1,00¢ years of the RESRAD modeling
rons at concentrations much below the drinking water remedial action goal (RAG) of
20,000. Therefore there is no need to do a comparison to drinking water standards (MCL)
caleulation brief for the 116-N-1 Combined Crib and Trench,
Table 6. RESRAD Calculated Groundwater (Well Water) Concentrations.
Radio- | Groundwater Concentration in pCi/L at Each Time Slice (yr) RAG
__nuclide [ 1 3 7 12 % 100 146 300 000 | pCHL
Am-241 1] 0 9 o G 0 0 [ 0 0 12
Co-60 0 0 ) 0 ¢ [ 0 ¢ 0 0 100
Cr-137 0 0 [ o 0 0 [ ¢ [ ) o
Ew-134 [ 0 0 0 o 0 o 0 o 0 I
Ee-155 ] 0 0 0 o 0 e 0 o [ 00
"3 0 ¢ 0 0 o [ o | 51.578+00 {13258-04 |4 709B- 23] 20000
Ni-63 o o [ 0 o o 0 o 0 [ 50
Pu-239 0 0 [ 0 0 8 ) o 0 0 16
Fu-240 o 0 [ 0 0 90 0 6 ¢ 9 12
5590 ¢ 0 o o 0 0 0 0 o 2 3
CONCLUSIONS:

» The “all pathways” (maximum) dose rates are shown in Table 4. The combined maximum
all-pathways dose rate for the shallow and deep zones is 3.35 mrem/yr which occurs at year

zero (2006).

» The dominant pathway for the dose rate is direct external exposure.

* The primary radionuclides contributing to the dose rate are cobalt-6¢ and cesivm-137 in the

direct exposure pathway and strontium-90 in the plant ingestion pathway.

¢ None of the site COCs are projected to exceed remedial action goals (RAGs).

s The radionuclide excess lifetime cancer risk resalts are shown in Table 5. The maximum
combined shallow and deep zone excess lifetime cancer risk (3.66 x 10} ocours at year

zero (2006).

e Only tritium (H-3) of the radionuclide contaminants of concern is predicted to reach
groundwater in the 1,000 yeass of the RESRAD model ran at concentrations much below
the RAG. Therefore there is no need to do a comparison to drinking water standards

(MCL) calculation brief for the 116-N-1 Combined Crib and Trench.
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Originstor: § 5. W. Clark - Date: [¥ /- Calc. No.: | 100N-CA-VOUSS Rev.: =
Project: § 100-NR-1 TSD Site Job No: | 71 665 | Checked: | M. W_Perrot /7427 | Dute: | 5/294 %‘
Subject: { 116-N- lComblderibandTmnchCleammeﬁcahonRESRADCakuhuon SheetNo. 5 of 3
ATTACHMENTS:

. Graphic showing 116-N-1 Vadose Zone Model (1 page)
. RESRAD Output: 116-N-1 Evaluation of Shallow Zone for Combined Crib and Trench;

Pant I: Mixture Sums and Single Radionuclide Guidelines (25 pages)

. RESRAD Qutput: 116-N-1 Evaluation of Shallow Zone for Combined Crib and Trench;

Part III: Intake Quantities and Health Risk Factors (44 pages)

. RESRAD Output: 116-N-1 Evaluation of Shallow Zone for Combined Crit: and Trench;

Part IV: Concentration of Radionuclides (21 pages)

. RESRAD Qutput: 116-N-1 Evaluation of Deep Zone for Combined Crib and Trench;

Part I: Mixture Sums and Single Radionuclide Guidelines {28 pages)

. RESRAD Qutput: 116-N-1 Evaluation of Deep Zone for Combined Crib and Trench;

Part ITI: Intake Quantities and Health Risk Factors (44 pages)

. RESRAD Output: 116-N-1 Evaluation of Deep Zone for Combined Crib and Trench;

Part IV: Conceniration of Radionuclides (21 pages)
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Project Title 100-NR-1 TSD Sitcs Remediation Job No. 14655
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Discipline Environmental *Calc. No. 0100N-CA-V008S
Subject Shallow and Deep Zone Sample Design for the 116-N-1 Trench and Crib
Computer Program _Visual Sample Plan _ Program No. _Version 4.0a
The attached calcoiations have been g 1od 1 docament compBance ailh established cleanup Jeveds. These documents should be used in
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0 Cover = 1 sheet ; it
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CALCULATION SHEET

Originator _w.s. Thompson ﬁ Date 1140905 Calc. No. _01008.cA-voogs_ Rev.No. O
Project _100-NR-i TSD Remediation Job No. 11655 Checked R 8 kerkow ™~ Date n/4/0%

Subject  shallow and Peep Zone Sampie Design for the 116-N-1 Trench and Crib Sheet No. Page ] of 3

PURPOSE:

Provide documentation to support the calculation of coordinates of locations of cleanup verification
samples for the shallow and deep zone of the 116-N-1 Crib and Trench per the requirements of the
Sampling and Analysis Plan for the 100-NR-1 Treatment, Storage, and Disposal Units Durmg
Remediation and Closeout (DOE/RL 2000).

GIVEN/REFERENCES:

1) DOE-RL, 2000, Sampling and Analysis Plan for the 100-NR-1 Treatment, Storage, and
Dispasal Units During Remediation and Closeout, DOE/RL-2000-07, Rev. |,
U.S. Department of Energy. Richland Operations Office, Richiand, Washington.

2) Gilbert, R. 0., J. E. Wilson, R. F. O'Brien, D. K, Carlson, D. J. Bates, B. A. Pulsipher, C. A,
McKinstry, 2002, Version 2.0 Visual Sample Plan (VSP): Models and Code Verification,
PNNL-3991, Pacific Northwest National Laboratory, Richland, Washington,

3} Visual Sampling Plan, a site map-based user-interface computer software program that may
be downloaded at htip://etd.pnl.gov:2080/DQO/software/vsp/vspbeta. html.

REQUIREMENTS:
Scctions 3.2.2.5, 3.2.2.6, 3.2.2.7, and 3.2.2.8 of the DOE-RL (2000), Rev. 1, require the following:

* 10 samples to be collected from each of the shallow and deep zones of the 116-N-1 Trench
¢ 10 samples to be collected from each of the shallow and deep zones of the 116-N-1 Crib
¢ A simple random sampling design.

CALCULATIONS:

Coordinates of verification sampling locations were calculated using Visual Sampling Plan (VSP)
computer software. Verification samples were placed in the sample areas by using the regular
simple random sampling algorithm (Gilbert ct al. 2002) that is consistent with the procedure
outlined in Section A.1 of Appendix A of DOE-RL (2000). Using this method, each sample is
placed according to the following algorithm without regard to existing samples:

‘1. The sample point coordinates are calculated using the following equations:

X=Xin HXmux-Xpin) *RND (Eq.1)
Y=Y min +( Yoax- Ymin)*iu\‘fi) (qu)
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Where RND is the next unuscd random number between 0 and 1 in a sequence of random numbers
that VSP generates using a pseudo-random number generator (Gilbert et al. 2002).

The sample location (X,Y) is checked in VSP to ensure it lies inside the sample area. If it does, a
new sample point is added at the location. If not, another random location is tried.

The VSP continues lo generate the next random coordinate (X,Y).
RESULTS:

The following tables provide the 10 shallow zone sample locations for the crib and the trench that
fel} within the sample area shown on Atiachment A.

Shallow Zone Crib Sample Locations

Sample Washingion State Plane Coordinales

Number Easting Northing
SZC-01 571455 149758
SZC-02 571444 149740
§2C-03 571426 149676
SZC-04 571439 149665
S2C-05 571464 149660
SZC-06 371481 149651
SLC-07 571509 149652
SZC-08 571519 149666
S§ZC-09 571500 149690
S7C-10 371516 149708

Shallow Zone Trench Sample Locations

Sample Washinglon State Plane Coordinates
Number Easting Northing
SZT-0 STITLLE $50070
SZT-02 571615 149954
SZT-03 571559 149947
SZY-04 571539 149841
SZ1-05 571548 149746
SZET-06 571568 149780
SZT-07 371597 149874
SZT-08 571658 149891
SZT-09 571081 149919
SZT-10 371740 145995
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Project {00.NR-1 TSD Remediation Job No. 1455 Checked R.B. Kkerkow *®*  Date u/4/0s”

Subject Shallow and Deep Zone Sample Design for the 116-N-1 Trench and Crib

Sheet No. Page 3 of 3

The following tables provide the 10 deep zone sample locations for the crib and the trench that fell
within the sample area shown on Attachment B.

Deep Zone Crib Sample Locations

Sample Washingion State Plane Coordinates
Number Easting Northing
DZC-01 571508 149741
DZC-02 571487 149737
DZC-03 571438 149744
DZC-04 571470 14973
DZC-035 571478 149716
DZC-06 371507 149705
DZC-07 §71454 149700
DZC-08 571489 149671
D2C-09 571489 149656
DZC-10 571440 149681

Deep Zone Trench Sample Locations

Sample Washington State Plane Coordinates

Number Easting Northing
DZT-01 571723 150045
DZT-02 571723 150016
DZT-03 571692 1 50007
DZT-04 571651 149945
DZT-05 571658 149936
DZT-06 571635 140923
DZT-07 511574 149896
DZT-08 571578 {49848
DET-(8 371559 149819
DZT-10 571531 149802
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Bechtel Hanford, Inc. CALCULATION SHEET
Originator: | 8. W. Clark W)@ Date: [S77270% | Calc. No.: | 100N-CA-VO0T7 Rev.: 1]
Project: | 100-NR-1 Remedial Action | JobNo: | 22192 | Checked: | W. J. Adam W kG4 Date: {5 [7/04
Subject: | 116-N-1 RESRAD Evaluation of Overburden for Backhill N SheetNo. 1 of 4

PURPOSE:

Calculate the soil and groundwater concentrations, dose, and risk contributions from
radionuclide contaminants in stockpiled overburden soil at the 116-N-1 remediation site.

GIVEN/REFERENCES:

1

2)

3

4)

)

6)

Cleanup verification data from /16-N-I Overburden Cleanup Verification 95% UCL
Calculation, Calculation No. 01060N-CA-V0077, Rev. 0, Bechtel Hanford, Inc., Richland,
Washington,

Remedial Design Report/Remedial Action Work Plan for the 100-NR-1 Treatment, Storage,
and Disposal Units (RDR/RAWP), DOE/RL-2000-16, Rev. 1, U.S. Department of Energy,
Richland Operations Office, Richland, WA,

Radioactive and nonradioactive contaminants of concern from the /00-NR-1 Treatment,
Storage, and Disposal Units During Remediation and Closeout Sampling and Analysis Plan
(100-NR-1 SAP), DOE/RL-2000-07, Rev. 1, U.S. Department of Energy, Richland
Operations Office, Richland, Washington. For the purpose of these RESRAD calculations,
the radioactive contaminants of concern (COCs) are americium-241, cesium-137, cobalt-60,
europium-154, europium-155, tritium, nickel-63, plutonium-239/240, and strontium-90.
The nonradionuclide contaminants of concern are nitrate, total chromium, hexavalent
chromium, and mercury. Concentrations of all nonradionuclide contaminants are below the
remedial action goals per the RDR/RAWP and they are not considered further.

RESidual RADioactivity (RESRAD) computer code, version 6.21, to calculate compliance
with residual radioactivity guidelines, developed for the U.S. Department of Energy by the
Environmental Assessment Division of Argonne National Laboratory, Argonne, Illinois.
116-N-1 RESRAD Evaluation of Groundwater Protection, Cale. No. 100N-CA-V0056,
January, 2003, Bechtel Hanford, Inc., Richland, Washington.

Hanford Federal Facility Agreement and Consent Order, 1998, 2 vols. as amended,
Washington State Department of Ecology, U.S. Environmental Protection Agency, and
U.S. Department of Energy, Olympia, Washington.

SOLUTION:

1)

A single RESRAD run was performed for the overburden to be used for backfill in the
116-N-1 Trench. Table 1 shows the elevations (NGVD28) and dimensions of the relevant
soil horizons. The ground surface elevation for excavation backfill is 140.0 m. The
average groundwater elevation beneath the site is 117.5 m. The average elevation of the
excavation floor is 135.4 m. Attachment | shows the dimensions of each soil horizon and
the contaminant pathways considered for dose, risk, and groundwater protection. Input
factors for the RESRAD run are shown in the "Summary" section of the RESRAD "Part I:
Mixture Sums and Single Radionuclide Guidelines” printouts in the Attachments to this
Calculation Summary.
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aeroem | Bechtel Hanford, Inc. CALCULATION SHEET
Originator: | 5. W.Clark__ sl eJ< - Dute: 1577 /ot | Calc. No.: | 100N-CA-V0O77 Rev.: 0
Project; | 100-NR-1 Remediad Action JobNo: |” 23192 Checked: | W. J. Adam. Lob-G4 Date: | S 12 /0
Subject | 116-N-1 RESRAD Evaluation of Overburden for Backfill SheetNo. 2 of 4

2)

The year where the peak dose (or concentration) occurs in the groundwater from each
individual COC was examined by a preliminary run assuming there was no vadose zone
between the overburden and the saturated zone. This year was then added for all horizons
for the final RESRAD runs. For the groundwater (well water) the peak years were year 7.6
for cobalt-60, year 42 for cesium-137 and strontium-90, and year 137 for nickel-63. The
7.6, 42, and 137-year time periods were included in all of the RESRAD runs. Year 14 was
also added, corresponding to 2018, the date of the 30-year site cleanup schedule of the
Hanford Federal Facility Agreement and Consent Order.

Table 1. Waste Site Dimensions for RESRAD Modeling

Parameter Units Value Comments
Cover Depth m 0
Area of Contaminated Zone (CZ) m 12,400
Length Parallel 10 Aquifer Flow
Based on Site Dimensions ] m | 20 |

Elevations of Yadose Zone Horizons

Elevation: Surface 140.0 NAVDSE

Efevation: Bottom of Excavation 135.4 NAVDSS

Elevation: Groundwater 117.5 NAVDSSE

Thickness: Contarninated Zone 4.6 Thickness of shallow zone 10 be backfilled

3iai8;8|8

Thickness: Unsaturated Zone i7.9

METHODOLOGY:

D

2)

Pu-239/240 Conversion: The relative individual Pu-239 and Pu-240 activities were
calculated from the combined Pu-239/240 results reported. The calculations were
performed in accordance with calculation brief No. 0100B-CA-V0013. The relative
activities for Pu-239 and Pu-240 were calculated by multiplying the cleanup verification
value for Pu-239/240 by 0.807 and 0.193, respectively. Table 2 shows the results from this
calculation.

Table 2. Conversion of Pn-239/240 to Relative Pu-239 and Pu-240 Activities

Vadose Zone Pu-239/240 Activity Pu-239, (pCi'g) Pu-240, (pCi'g)
Horizon (pCi‘g) {0.807 multiplier) (0.193 multiplier)
Overburden 2.7€-03 2.2E-03 SE-04

Runs of RESRAD Version 6.21 were completed for the overburden using the radionuclide
concentrations shown in Table 2. RESRAD numerical output reports for dose, risk, and
concentration for the overburden to be placed in the shallow zone are presented in the
Attachments 1o this Calculation Summary.
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Originator: | 5. W. Clark__KWJ€ Daie: 1577 fa#8_Calc, No.: | T00N-CA-V0077 Rev.: 0
Project: | 100-NR-I Remedial Action JobWNo: {7292 | Checked: | W.J Adam WIAZA Date: | 5 /7 [éH
Subject: | 116-N-] RESRAD Evaluation of Overburden for Backiill S| SheetNo. 3 of 4]
Table 3. 116-N-1 Overburden Radionuclide Soil Concentrations
Radionuclide COCs Radionuckide Activity, pCug
Am-241 4 2E-02
Co-60 5.5E-01
Cs-137 i.2E+00
Eu-154 2.2E-02
Eu-155 1.7E-03
H-3 (tritium) -1 1E-03"7
Ni-63 2.87E+00
Pu-239 2.2E-03
Pu-240 SE-04
5r-90 0 (<BG)"
* Value was not input into RESRAD because the concentration is below Hanford site background,
b RESRAD does not accepl negative values, When resuits are negative. zero 8 vsed g3 the inpt value.

RESULTS:

1) Radionuclide “All Pathways” Dose Rate: The “all pathways” {maximum) dose rates are
shown in Table 3. The maximum dose rate of 8.17 mrem/yr from the overburden occurs at

year O (the present).

Table 3. All Pathways* Dose Rate (mrem/yr)

Vadose Zone “All Pathways™ Dozge Contributions in mrem/yr at Each Time Slice {yr)
Horizon [ ] 3 76 13 Y] 100 [ 137 | 300 | 1000
Overburden |8.17E+00|7.45E+00]6.25E+00| 4.37E+00| 2.92E+00; 1.11E+00] 2.99E-01] 1.38E-01| 1 73E-02| 4.93E-03

2) Radionuclide Excess Cancer Risk: The radionuclide excess cancer risk results are shown
on Table 4. The maximum risk (7.70 x 10”%) occurs at year 0 (the present).

Table 4. Radionuclide Excess Cancer Risk

Vadose Zone Excess Cancer Risk at Each Time Slice (yr)
Horizon 0 ] 3 76 14 [7) 100 | 137 | 300 | 1000
Overburden | 7.70E.05] 7.22E-05] 6 39E-05] 5.02E-05] 3.85E-05{ 1.78E-05| 4.73E-06| 2.14E-06| 1.39E-07] 1.07E-08

3) Radionuclide Groundwater Protection: The radionuclide concentrations in groundwater
due to overburden soil concentrations were calculated by the RESRAD model and
summarized in Table 5. None of the radionuclide contaminants of concern were calculated
to reach groundwater in the 1,000 years of the RESRAD model,

C-114



OO0 ) A B b e

CVP-2006-00004

Rev.0
For Approval
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Snbject: | 116-N-1 RESRAD Evaluation of Overburden for Backfil - Shect No. 4 of 4
Table 5. RESRAD Calculated Groundwater (Well Water) Concentrations.
Radio- Groundwater Concentration in pCVL at Each Time Slice (yr) RAG
nuclide 0 1 3 76 16 42 100 137 300 1000 | pCi/L
Am-241 0 D [} 0 0 ] 0 [} 0 0 15
Co-60 0 [ 0 ] ] ] [ 0 0 (] 00
T 137 ] ) ] ] (] (] [} [ (] [ 50
-3 ] 0 0 ] 0 (] ] ] [ ] 70,000
Fu-i%a ] 0 0 0 ] 0 0 0 ] 0 0
Eu-155 0 0 [} 0 0 0 [} 0 0 0 600
Ni-63 0 0 0 0 0 0 0 0 1] ] S0
T Pu-i39 0 [} 0 (] (] [} 0 0 0 0 is
Fu-2d0 ] 0 0 1] ] 0 0 0 ] ] 1]
§r90 ] g 0 ] i) 0 0 0 ] 0 3
CONCLUSIONS:

« No overburden soil contaminant at 116-N-1 is predicted to reach groundwater with
irrigation.

e The results indicate that the maximum dose rate above background from overburden is
8.17 mrem/yr and would occur at present (year 2004). The maximum dose rate is primarily
due to direct gamma radiation exposure from cobalt-60.

o The dose rate decreases to 4.93 X 10 mrem/yr for the overburden in 1,000 years.

e The calculated total dose rate in 2018 from the overburden is 2.92 mrem/yr. The 2018 date
corresponds to the 30-year site cleanup schedule of the Hanford Federal Facility
Agreement and Consent Order. '

e Total dose rates are never predicted to exceed the direct exposure RAG of 15 mrem/yr
above background.

ATTACHMENTS:

1. Graphic showing 116-N-1 Overburden and Vadose Zone Model (1 page)

2. RESRAD Output: 116-N-1 Evaluation of Overburden for Backfill, Part I: Mixture Sums
and Single Radionuclide Guidelines (27 pages)

3. RESRAD Output: 116-N-1 Evaluation of Overburden for Backfill, Part 11I: Intake
Quantities and Health Risk Factors (44 pages)

4. RESRAD Output: 116-N-1 Evaluation of Overburden for Backfill, Part IV: Concentration
of Radionuclides (21 pages) '
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Project Title 100 Area Remediation Job No. __ 22192
Area_100-N
Discipline_Environmental Engineering *Calc. No. _0100N-CA-V0070
Subject_Cleanup Verification Sampling of Overburden from the 116-N-1 Trench
Computer Program_Microsoft Excel Program No. ___Office 97 Version
Committed Calculation X Preliminary Superseded
Reyv. Sheet Numbers Originator Checker Reviewer Approval Date

i3 L jW‘*\?ﬁq"\ﬂ 5SS fomd /%04

0 Attach B = | sheet Kf

03
Atach C = 1 shest ’}/2/@3 12-2 d ’a\’}(‘} ’/g/oy

Total = 9 sheess}  K.E. Cook | 1.D. Ludowise | J.D. Fancher S.E. Pamell

SUMMARY OF REVISIONS

* Obtain Calc. No. from DIS

BHI-DE-O1, EDPI-4.37-04, DEDI437.03
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Bechtel Hanford, Inc. CALCULATION

Originator K.E. Cook K/~  Date g[g_/m Cale. No. 0100N-CA-V0070 _Rev. No. 0

Project _100 Area Remediation Job No. 22192 Checked _J.D. Ludowise o7 Date_iX-2- o3

Subject Cleanup Verification Sampling of Overburden from the 116-N-1 Trench Sheet No. 1 of 5

2]1. Purpose

4]Calculate the coordinates of cleanup verification samples for the overburden stockpile assotiated with tha £16-N-1 Trench per the
S]requitements of the Sampiing arnd Analysis Plan for the 100-NA-1 Treatment, Storage, and Dispesal Units During Remediation
6jand Closesut (DOE/RL, 2000).

10{Based on this Calculation, ten sampia locations are identified for the Shallow Zone (See Attachments).

Tille Topic/Contents

Cover Cover
Caleutation Sheet T Purpose, Results Summary, and Conlents
Caiculation Sheet 2 Requirornents, Given/Assumed Information, Relerences, ard Calculations
Calkcxtation Sheet 3 Calcuistions (Continued)
Calcuiation Sheot 4 Calculations (Continued), Figure 1.
Calcutation Sheet § Celcutations (Continued)

Attachments Topic/Contents :

Attachament A Sample Locations i Trench Space Coordinales
Atachmeant B Sample Locations in Washingion State Plans Coordinates
Atachment C Map of Waste Site With Sample Locations

Calculation Sheet 1
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Originator K.E. Cook Y i=¢. - Date Q;Zz Ziﬂ,i Calc. No. 0100N-CA-V0070 Rev. No._0

Project _10¢ Area Remediation Job No. 22192 Checked J.D. Ludowise 74 Date )2 -2 -£3

Subject Cleanup Verification Sampfing of Qverburden from the 116-N-1 Trench Sheet No. 2 of 5

213
3fSection 3.2.3.1 of the Sampiing and Analysis Pian lor the 100-NA-1 Treaiment, Storage, and Disposal Units During

4} Remediation and Closeott {DOE-RL 2000) requires the following:

5 ¢ Use the number of sampling locations determined from previous variance calculations {use worst case resuts),

* Use randomly determined sample locations.

BFM&MMM
9 Previous variance caltulations have determined that 10 samples are to be collected (0100N-CA-V0048),

-}

11 The coordinates of the comers of a rectangle that encioses the overburden stock pile {design rectangle):
Washingion State Plane

12 Coordinates (meters}

13 Easting Northing

14, SE 571,782.34 149,764.14

15 NE 57176254 14990729

18 NW 571,624.78 149.807.29

17 SW 571,624.78 149,764.14

Field measurements shouid be accurate to within 1 meler.

22

23 Stewart, J., 1991, Caleulus, 2 ed,, Brooks/Cole Publishing Co., Pacific Grove, California

2

2 DOE-RL, 2000, Sampling and Analysis Plan for the 100-NR-1 Treatment, Storags, and Disposal Units During
26 Aemediation and Closeout, DOE/RL-2000-07, Rev. 1, U.S. Depattment of Energy, Richland Operations Office,
27 Richland, Washingion.

28

2516, Caleulations

30

3t Coordinates of sampling locations can be caleulated by using the procedure outlingd in Section At ol

agh Apgendin A of DOE-RL (2000);

3

34 1. Genarate a set of coordinates {X.¥) using the following equations:

35 X = Xorioy + {Koruan X} AND - {Eq. 1)

361 ¥ = Yoy + (Ve Y i) RND {Eq.2)

37

a3 whers RND is the nexd unused random number betwaen § and 1 in & sequence of random numbers {Attachment C).
39 )

40| 2. #f {X.Y) i located ouiside the sample area, return 10 step 1 to generate another random coordinale;
41 {Otherwise go to step 3.

42

Calculation Sheet 2
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3. Defing (,Y,) using the follovwing steps:
& Aound X 10 the nearest uni that tan be located easily in ihe fiald; set this to X ,.
b. Round Y to the nearest unit that can be localed easily in the field; sat this o Y,

4. Continue to generale the next random coondinate {X,, Y.

The sampling coordinates are calculated with respect o a siockpile coordinate system described as follows:
* The origin of the stockplle coordinales iz established as the north eastem most cormer of the
dosign rectangle at Washinglon State Plane Coordinates £571782.34, N148907.29
* The X-axis paraliets the long axis of the desipn rectangia
* The Y-axis parafiols the short axis of the design reclangie

The design rectangle for the overburdan stockpile associated with 116-N-1 is shown on Figure 1.

The stockpite space coordinales of the 4 comers of the tesign rectangie are calculated from the Washington State Plane
Coonfinates using the Pythagorean Theorem, Fesulls are shown in Table 1.

Table 1. Coordinates of design teclangie
Washington State Plane Stock Pile Space
Coordinates {meters) Coordinates {metsrs)

Easting | Norhing X ¥

571,782.34] 149,764.14 0.00 143,15
§71,762.34] 148,907.29 0.00 0.00)
571.624.78] 149.907.29 157.56] 0.00
571.624.78] 149,764.14] 15756 14345

The minimurn andt maxdmum X vajues are:

Lerim £.00
) . 157.56
The minimum and maximum Y vakies are:
Yo 0.00
Yoman 143.15

Calculation Sheet 3
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Subject Cleanup Verification Sampling of Overburden from the 116-N-1 Trench Sheet No. 4 of 5

FIGURE 1. 116-N-1 Overburden
Stockpile
(NOT TO SCALE)
149,950 TR cor1
X-AXIS N 149907.29
-~
149,900
\‘g 571824.78
o N 148007,29]
£ 149,850 4
E N aares 14
o} 149,800 4 T:i:rsu N 148764.14
4 / -
rd
149,750
149,700
(= ] (=)
30 E§ 2 & & 8§
. & B & & 5
w] — EASTING
34
35
36|
aH
38
as]
40,
41
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- Celaustons (Contnued) A gltyge
The coordinates in Aﬂadunemt’needmbemvmadlaw”hm State Plane Coortinates. This conversion is
normally accomplished by rolating the X-¥ axes into the Washington State Plane Coordinates. in this case

the 3ite ies directly on the Northing/Easting grid lines and requires no rotation. The formulas and discussion are
maintained in the body of the calculation lor continuity with previous calculations.

if x and y are the Easting and Northing vakues, respectively, and X and Y ara the slockpiie space coordinates, then
the formulas for conversion are provided in Appendix E of Stewart {1991):

x = X cosfa) - Y sinfor) (Ea. )

y = X sinfa} + Y cosier) (Eq. 4)
where a 78 the sngle of rotation as shown i Figure 1.

.
Py

 is caiculated fom the fomuia:
a = arctan Hy, M%)

Using the coordinates of the northeast and nortwiest comnars of the design rectangte,
o= arctan [(vo-y )]
= arctan [{149,907.20 - 149,907.26) / (571,624.78 - 571,782.34)}
= 0.00 rackans or 0.00 degrees

bk b ok mh e e

Because the origin of the stockpite coordinate system and the Washington State Plane Coordinate system are not the
sams point, equations 3 and 4 noed o be adusted by this difference;

Xz Xy + X cosla) - Y sinfo) {Eq. 5}

¥ Yo + X sin{e) + Y con{e) (Eq. 8)
whemxoand\‘,mNWSMAPWCMWMMN&M!MWWWEQ
system, 571,782.34 and 149,907.29 meters, respectivaly. The Ms, using equations 5 and 8 are shown in Attachment B,

Calcuiation Sheet 5
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OvER BURPE s/
1 2-! & ’&' Attachment A
Originator K.E. Cook B Date: Jaf3f &3
Checked: J.0. Ludowise Date: 4 3-2-P3%
Calc. No.: D100N-CA-V0)
Aav.: 0 Sheat No.: 1 of 1
The values lor X, and Y, are calculated using Equations 1 and 2. The Microsoh Excel (R) RAND{} lunction was
used to calculate values for RND.
Stockpile Space
Coordinates, Rounded to
Aandom Number = RAND{) the Nearpsi Meatar
Sampie | For Calculating X | For Calculating Y
No. Coordinale Coordinate X ¥
1 0.1070 0,6605° 17 35
2 0.9596 0.0540 158 8
3 08631 0.8281 138 20
4 0.4467 0.5482 70 78
5 0.3688 0.8244 58 132
[ 0.5354 0.5499 B4 122
7 0.2780 07177 43 103
a 0.2523 0.4338 40 62
9 0.2026 07797 32 192
10 0.7284 D.4138 115 59
[X] 08314 0.8301 131 133
12 0.4757 0.5637 75 81
13 0.1515 0.078% 24 11
14 0.1370 0.9755 22 140
15 D.4648 0.0992 73 14
16 0.7140 08644 113 124
17 0.2601 0.0702 41 10
18 0.7348 0.9665 118 138
19 0.4483 0.6850 71 98
20 0.0857 0.8856 10 127
21 0.0780 08182 12 197
22 0.7082 0.7344 112 105
23 0.0590 10,4980 9 71
24 0.1572 0.0530 25 5
25 0.8285 D.7446 131 107
25 0.0003 0.8495 1 122
27 0.5623 0.6499 89 93
28 02558 0.3269 37 47
29 09556 0.0328 151 5
30 0.1120 0.6309 18 90
a3l 0.515% 0.1941 81 28
32 0.8180 0.2516 129 35
33 0.5226 0.7233 82 104
34 0.2689 0.6244 42 89
35 0.8657 0.3805 137 56
% 0.5632 0,1347 8% 19
37 0.8580 0.1854 135 27
38 0.3009 9.4522 47 65
30 0.1780 0.2668 28 £
a0 01967 0.7019 EL 100
a1 0.8649 0.7456 137 107
42 0.8121 0.4038 128 58
43 0.1881 0.9805 30 137
44 04046 0.4311 64 62
45 0.4167 02917 65 a2
48 0.3572 0.8095 56 116
47 0.7777 0.7146 123 102
48 0.5874 0.7073 53 109
45 0.2809 0.0415 44 135
50 0.0138 0,3250 2 a7
Attachment A
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Attachment B
Ongingtor: KE. Cock  XBC—~  Dale: 23/0{€3
Chacked: L.D. Ludowise Jf,  Dwie: j2-2 #3
Cale. No.: D100N-CA V0070
Rev.: 0 Sheet No.: 1of 1
The folowing tabie rep the first 10 sample localions tor the Ovarburden Stockpile as shown
on Atachment C,
Overbuzden Stockpile
Sample No. Trench Space
from Coordinates, Rounded 10| Washington Staws Plane Founded Washington
Sample No.| Attachment A | the Nearest Motor Coondinates Siate Plane Coordinates
X Y Easting Moﬂhﬁg_ Easting Northing
0B-01 4 70 73 SN.712.04 | 148.820.29 | 571712 1 149,809
0602 5 5 132 | SH72434| 14977629 | 571724 | 148775
oB-6a 8 B4 122 571,698.34 | 140,785.98 | 571.608 | J49.785
0804 7 43 103 [ 571,798.34 | 14980429 | 571,739 | 140804
OB-06 8 40 a2 SNM.74234 | 14884529 | 571742 | 149,845
OB-06 10 115 59 571067.34 | 149.848.39 | 571,667 | 145,848
0807 12 75 81 571,707.34 ] 148.826.25 | 571,707 | 149.556
OB-08 19 71 [ 571.711.34 1 14850028 | 57t,711 | 1eps08
OB<e 22 1i2 106 | 671670.34 { 149.802.20 | 571670 | 149802
0810 _ 25 131 107 | 571,851.34 | 149,800.28 | 571651 | 349,800
»
Alachment B
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CALCULATION COVER SHEET

Project Title: 100-NR-1 TSD Sites Remedial Action Project Job No. 22192

Area 100N

Discipline Environmental *Cale. No. 0100N-CA- V078

Subject 16-N-1 Trench Landbridge Cleanup Verification 95% UCL Calculation

Computer Program Excel Program No.  Excel 97

The attached calculations have been generated to document compliance with established cleanup levels,

These documents should be used in conjunction with other relevant documents in the administrative record.

Committed Calculation @ Preliminary D Superseded [:I

Rev. Sheet Numbersl Originator Checker Reviewer Approval Date
Cover = | 5 i? Uw
0 Sheets = 5 fé W
it | PR N iled | 2leteg
vt | 12feled J
‘Total = 6 K. A. Anselm 1. E. Thomson K E. Cook S. E. Pameli
SUMMARY OF REVISIONS
* Obtain calc no. from DIS Dec-02
DE01-437.03
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A [for each conlarmimt of concasm (COC). .
5
© | Table of Coments:
7 | Sheat 1. Scmmary
B Shoet 2. Summary {contiousd)
# | Shest 3. Caicutation Shoet Shaliow Zone
0 | Sheet 4 Calculaon Sheet Deep Zoe
1| Shaet 5 Caicuiation Shost Spit-Dup Aralysis
£3 [Given/Aelecbncas:
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?

(Calculation Dedcripion:

8 1e) HOE-RL. 2002, Sampling snct Arulysis Pian for the T0-WL! Treatmont. Stonaos, ans Disposal Links During Feerackanon and Closeowl . DOE/RL-2000-07, Rav. 1, U.S. Department of
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Project Title 100-NR-1 TSD Sites Remedial Action Project Job No. ___ 22192
Area 100-N Area
Discipline _Environmental *Calec. No. _100N-CA-V0079
Subject 116-N-1 Trench Landbridge RESRAD Calculation
Computer Program RESRAD Program No. Version 6.22
The attached calculations have becen generated to decument compliance with established cleanup levels.
These documents should be used in conjunction with other relevant documents in the administrative record.
Committed Calculation Preliminary o  Superseded
Rev. Sheet Numbers Originator Checker Reviewer Approval Date
0 Cover - Ipg
-3 | S.W.Clark | J.E. Thomson | K.E.Cook | S.E.Pamell
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rorm| Bechtel Hanford, Inc, CALCU;@TION SHEET
Originator: | 5. W. Clark ek Date: [AL /67| Cak. No.. | 100N-CA-VIO 19 Rev.: 0
Project: | T00-NR-1 Remedial Action T Nor | 03 | Checked: | U, E. Thomson ) Date: [ 37alnd
Subject: | §16-N-1 Trench Landbridge RESRAD Calculation e ShectNo. | of 5

PURPOSE:

Calculate the predicted soil and groundwater concentrations, dose, and risk contributions from
radionuclide contaminants in shatlow zone and deep zone soil at the location of a land bridge
proposed to cross the 116-N-1 remediation site.

GIVEN/REFERENCES:

1)

2)

3)

4)

5

Cleanup verification data from 116-N-1 Trench Landbridge Cleanup Verification 95%

UCL Calculation, Calculation No. 0100N-CA-V0078, Rev. 0, Bechtel Hanford, Inc.,
Richland, Washington.

Remedial Design Report/Remedial Action Work Plon for the 100-NR-1 Treatment, Storage,
and Disposal Units (RDR/RAWP), DOE/RL-2000-16, Rev. 1, U.S. Department of Energy,
Richland Operations Office, Richland, WA,

Radioactive and nonradioactive contaminants of concern from the J00-NR-1 Treaiment,
Storage, and Disposal Units During Remediation and Closeout Sampling and Analysis Plan
(100-NR-1 SAP), DOE/RL-2000-07, Rev. 1, U.S. Department of Energy, Richland
Operations Office, Richland, Washington. For the purpose of these RESRAD calculations,
the radioactive contaminants of concern (COCs) are americium-241, cesium-137, cobalt-60,
europium-154, europium-1535, tritium, nickel-63, plutonium-239/240, and strontium-90.
The nonradionuclide contaminants of concern are nitrate, total chromium, hexavalent
chromium, and mercury. Concentrations of all nonradionuclide contaminants are below the
remedial action goals per the RDR/RAWP and they are not considered further.

RESidual RADioactivity (RESRAD} computer code, version 6.22, to calculate compliance
with residual radioactivity guidelines, developed for the U.S. Department of Energy by the
Environmental Assessment Division of Argonne National Laboratory, Argonne, Illinois.
116-N-1 RESRAD Evaluation of Groundwater Protection, Calc. No. 100N-CA-V0066,
January, 2003, Bechtel Hanford, Inc., Richland, Washington.

SOLUTION:

)

RESRAD runs were performed for the residual contamination in shallow zone and deep
zone at the site of the land bridge proposed to cross the 116-N-1 Trench. Table 1 shows the
elevations (NGVD88) and dimensions of the relevant soil horizons. The ground surface
elevation for excavation backfill is 140.0 m. The average groundwater elevation beneath
the site is 117.5 m. The average elevation of the excavation floor is 135.4 m. Attachment

1 shows the dimensions of each soil horizon and the contaminant pathways considered for
dose, risk, and groundwater protection. Input factors for the RESRAD run are shown in the
"Summary" section of the RESRAD "Part 1: Mixture Sums and Single Radionuclide
Guidelines" printouts in the Attachments to this Calculation Summary.
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vimwons | Bechtel Hanford, Inc. CALCULATION SHEET
Origiator: | 5. W. Clatk___pN& Daie: | JRfe/ofd Lalc. N, | T00N-CA-VOG19 Rev.. 0
Project: | 100-NR-1 Remedial Action TobNo- | 22192 | Checked: | J. E. Thomson 45 Date: |3/ 670
Subject: | 116-N-1 Trench Landbridge RESRAD Calculation Shect No. 2 of '3
2) The year where the peak dose (or concentration) occurs in the groundwater from each

individual COC was examined by a preliminary RESRAD maodeling run. This year was

then added for all horizons for the final RESRAD runs. For the groundwater (well water)
the peak years were year 7.6 for cobalt-60, year 42 for cesium-137 and strontium-90, and
vear 137 for nickel-63. The 7.6, 42, and 137-year time periods were included in all of the

RESRAD runs. Year 14 was also added, corresponding to 2018, the date of the 30-year
site cleanup schedule of the Hanford Federal Facility Agreement and Consent Order.

Table 1. Waste Site Dimensions for RESRAD Modeling
Parameter | Units |Shallow Zone[ Deep Tone | Comments
Contaminated Zone Dimensions
Caover Depth m ¢ 4.6
Area of Contaminated Zone (CZ) m’ 12,400 12,400
Length Parallel to Aquifer Flow m 120 120 Based on Site Dimensions
Elevations of Vadose Zone Horizony

Elevation: Surface m 140.0 140.0 NAVDSS
Elevation: Bottom of Excavation m 1354 1354 NAVDES
Elevation: Groundwater m 117.5 117.5 NAVDSS
Thickness: Contaminated Zone m 4.6 10.1
Thickness: Unsaturated Zone m 179 7.8 Calc. No, 100N-CA-Y0066

METHODOLOGGY:

1)

2)

Pu-239/240 Conversion: The relative individual Pu-239 and Pu-240 activitics were
calculated from the combined Pu-239/240 results reported. The calculations were
performed in accordance with calculation brief No. 0100B-CA-V0013. The relative
activities for Pu-239 and Pu-240 were calculated by multiplying the cleanup verification
value for Pu-239/240 by 0.807 and 0.193, respectively. Table 2 shows the results from this
calculation,

Table 2. Conversion of Pu-239/240 to Relative Pu-239 and Pu-240 Activities
Source of Pu-239/240 Activity Pu-239, {pCi'g) Pu-240, (pCi/g)
Radionnelide Data (pCi'g) (0.807 multiplier) ( 0.193 multiplier)
Shallow Zone 0.0720 6.0584U 0.014U
Deép Zone 780 564.9 135.1

Runs of RESRAD Version 6.22 were completed for the shallow and deep zones using the
radionuclide concentrations shown in Table 3. RESRAD numerical output reports for
dose, risk, and concentration for the shallow and deep zones are presented in the
Attachments to this Calculation Summary.
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Table 3. 116-N-1 Shallow and Deep Zone Radionnclide Soil Concentrations

Radionuclide COCs Shalskri: i::l: sya’dpiociz;:gchde Beesg iﬁl:;ﬁ:;{i:gl;élde
Am-241 1.2E-01 U* 6.29E+02
Co-60 . 2.1E-01 9.6500E+04
Cs-137 5.9E-01 9.460E+03
Eu-154 7.98-02 U* 9.28E+01
Eu-155 62E-02U° 2.1E+01 U*
H-3 {tritium) 8.E-02U" -3.66E+00 U®
Ni-63 1.54E-0F U* 2.370E+03
Pu-239 $3E-020° 5.65E+02
Pu-240 14E-02U° 1.35E+02
$r-90 1.9E-01 2.150E+03

TU = undetecied. Value was not input into RESRAD becanse the radionuclide was undetected in soil samples.
b RESRAD does not sccept negative values. When results are negative, zero is used as the input value,

RESULTS:

1) Radionuclide “All Pathways” Dose Rate: The “all pathways” (maximum) dose rates are
shown in Table 4. The maximum dose rate of 4.39 mrem/yr from the combined shallow
zone and deep zone occurs at year zero (2004).

Table 4. All Pathways Dose Rate (mrem/yr)
Vadose Zone “All Pathways” Dose Contributions in mrem/yr at Each Time Slice (yr}
Horizon ) 1 3 76 14 42 00 137 300 | 1000
Shallow Zoac | 4.39E+00 | 4.09E+00 | 3.57E+00| 2.73E+00 | 2,03E+00| B.91E-01 | 2.23E-01 {9.31E-02 | 2.04E-03 | 4.31E-07
Deep Zone | 2.92E-19 | 2.59E-19 | ZO4E-19 { 1.18E-19 | S.47E-20 | 1.926-21 [4.54E-241 ).88E-24 | 4.36E-25 | 1.25E-27
Total 4.39E+00 | 4.09E+00 | 3.57E400] 2. 73E+00 | 2.03E+00 | 8.91E-01 |2.23E-01 {9.31E-02 | 2.04E-03 | 4.31E-07

2) Radionuclide Excess Cancer Risk: The radionuclide excess cancer risk results are shown
on Table 5. The maximum risk (4.72x 10") occurs at year zero (2004).

Table 5. Radionuclide Excess Cancer Risk
Vadose Zone Excess Cancer Risk at Each Time Slice (yr)

Horizon 0 1 3 76 14 43 160 13777500 | 1000
Shallow Zone [4.72E-05 |4.50E-05 [4,108-05 1 3.41E.0512 75E-05 | 1.33E-05 | 3.36E-06 | 1.41E-06 | 3.33E-08 1.91E-11
Deep Zone | 1.82E-24 | 1.62E-2411.27E-24| 7.34E-25{ 3.41E-25| | 21E-26| 5.41E-29|3.65E-29 Lt 0

Total 4.T2E-G5 | 4.505-05 [ 4. 10E-05 | 3.41E-051 2. 75E-05 | 1.33E-05 | 3.36E-06| 1.41E-06 | 3.33E-08| 1 91E-11
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3) Radionuclide Groundwater Protection: The radionuclide concentrations in groundwater
due to shallow zone and deep zone soil concentrations were calculated by the RESRAD
mode] and summarized in Table 6. None of the radionuclide contaminants of concern were
calculated to reach groundwater in the 1,000 years of the RESRAD modeling runs.
Therefore there is no need to do a comparison 10 drinking water standards (MCL)
calculation brief for the 116-N-1 Trench Landbridge.

Table 6. RESRAD Calculated Groundwater (Well Water) Concentrations.
Radio- Groundwater Concentration In pCI/L at Each Time Skice (yr} RAG
nuclide o 1 3 76 14 42 100 137 300 1000 | pCi/L
Am-241 0 0 ] 0 0 0 0 0 0 [ i2
Co-60 0 0 [ o 0 0 0 0 0 0 100
C5-137 0 [] 0 0 0 0 0 (] 9 0 80
Fu-154 0 0 0 0 0 0 0 0 0 0 &0
 Eu-15$ 0 0 0 0 0 0 0 [} 9 0 600
H3 0 0 0 0 ] 9 9 0 o 0 20,000
Ni-63 0 ] 0 [ [ 0 [ 0 0 0 50
Pu-239 9 0 0 0 o b 0 0 0 0 16
Py-240 0 ] 0 0 2 e 0 [ 0 0 12
5600 0 0 0 o ) 0 0 ) 0 0 8
CONCLUSIONS:

e The “all pathways” (maximum) dose rates are shown in Table 4. The combined maximum
all-pathways dose rate for the shallow and deep zones is 4.3% mrem/yr which occurs at year
zero (2004).

» The dominant pathway for the dose rate is direct external exposure.

o The primary radionuctide contributing to the direct exposure pathway is cobalt-60.

o Nong of the site COCs are projected to exceed remedial action goals (RAGs).

o The radionuclide excess lifetime cancer risk results are shown in Table 5. The maximum
combined shallow and deep zone excess lifetime cancer risk (4.72 x 10°%) occurs at year
zero (2004).

o None of the radionuclidé contaminants of concern are predicted to reach groundwater in the

1,000 years of the RESRAD model run. Therefore there is no need to do a comparison to
drinking water standards (MCL) calculation brief for the 116-N-1 Trench Landbridge.
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116-N-1 Trench Landbridge RESRAD Calculation

ATTACHMENTS:

I.

Graphic showing 116-N-1 Vadose Zone Model (1 page)

2. RESRAD Output: 116-N-1 Evaluation of Shallow Zone for Backfill; Part I: Mixture Sums

and Single Radienuclide Guidelines (25 pages)

RESRAD Qutput: 116-N-1 Evaluation of Shallow Zone for Backfill; Part III: Intake

Quantities and Health Risk Factors {44 pages)

RESRAD Output: 116-N-1 Evaluation of Shallow Zone for Backfill; Part IV:

Concentration of Radionuclides (21 pages)

RESRAD Output: 116-N-1 Evaluation of Deep Zone for Backfill; Part I: Mixture Sums and

Single Radionuclide Guidelines (28 pages)

RESRAD Output: 116-N-1 Evahuation of Deep Zone for Backfill; Part IIE: Intake

Quantities and Health Risk Factors (44 pages)

RESRAD Output: 116-N-1 Evaluation of Deep Zone for Backfill; Part IV: Concentration

of Radionuclides (21 pages}
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